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Foreword 

This document is a compendium of the WFF TOPEX Software Development Team's 
knowledge regarding Geophysical Data Record (GDR) Processing. It includes many 
elements of a Requirements Document, a Software Specification Document, a Soft- 
ware Design Document, and a User's Manual. In the more technical sections, this 
document assumes the reader is familiar with TOPEX and GDR files. 
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Section 1 

Introduction 

1.1 Purpose 
This document provides a detailed description of TOPEX Geophysical Data Record 
(GDR) Processing at NASA Goddard Space Flight Center's Wallops Flight Facility 
(WFF). GDR Processing is work-in-progress and this document will be updated to 
reflect changes in the documented software or procedures. 

1.2 scope 
Ths document is Volume 5 in a series of publications generated by the TOPEX Soft- 
ware Development Team (SWDT) at WFF. Volume 1 is an overview of the project and 
its processes. Volume 2 documents pre-launch Radar Altimeter System Evaluator 
(RASE) processing. Volume 3 documents the Altimeter Instrument File (AIF) process- 
ing. Volume 4 documents Sensor Data Record (SDR) processing and Volume 6 covers 
Special Processing which does not fall into any of the other categories. The series is 
an attempt to document SWDT software and procedures used in support of TOPEX 
at WFF. 

1.3 Organization of Document 
Section 2 lists other documents related to this document. Section 3 describes Geo- 
physical Data Record files. Sections 4,5 and 6 document Daily Per-Cycle, and Special 
Processing, respectively. Section 7 details the components of GDR processing. 
Appendix A contains samples of GDR Standard Products. Appendix B lists programs 
and software used and developed. Appendix C describes the contents of GDR output 
files and databases. Appendix D contains t h e change history for the GDR Process- 
ing. Appendix E contains significant documents and memos related to GDR Process- 
ing. 
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Section 3 

Geophysical Data Record Files 

3.1 Definition 
Geophysical Data Record (GDR) files are created from Sensor Data Record (SDR) files 
by the TOPEX Ground System (TGS) at the Jet Propulsion Laboratory (JPL). GDR 
files provide WFF with the same products as used by TOPEX scientists and research- 
ers. 
The flow of altimeter data is depicted in Figure 3-1 "TOPEX ALT Dataflow (GDR 
Emphasized)," where emphasis is placed on the GDR data flow. The TOPEX Ground 
System extracts altimeter science and engineering minor frames from the spacecraft 
telemetry. Common frames are then merged and time-sorted to create Altimeter 
Instrument Files (AIFs). AIFs and the earth-location data are processed using Teleme- 
try and Science-level algorithms to create once-per-pass (about 56 minutes) SDR files. 
The SDR files are further processed using Geophysical-level algorithms to create 
Interim Geophysical Data Records (I/GDR). The processed IGDRs are placed in tem- 
porary storage. Once precision orbit data has been received by JPL, the new orbit 
data is merged into the IGDRs and final GDRs are created. At the end of a 10-day 
Cycle, the GDR pass files are copied to tape. 
For a complete description of the GDR formats, see TOPEX Ground Svstem Software 
Interface Specification, Vol. 2: Desim (SIS-2). Geophvsical Data Record (GDR) - GDR 
Data. Interim Geop hvsical Data Record (IGDR) - GDR Data. 

3.2 Distribution 
Individual IGDR pass files are made accessible to WFF via the NASA Science Internet 
(NSI) using FlT protocols. GDR per-cycle exabyte tapes are mailed to GDR data sub- 
scribers. The WFF SWDT receives these tapes and archves them for later use. The 
SWDT redistributes copies of the GDR tapes to external users if so requested. 

3.3 Storage 
A single GDR pass file requires approximately 500 kilobytes of disk storage. A full 
cycle of GDR pass files consumes approximately 125 megabytes of disk space. WFF 
generally keeps the latest cycle of GDRs in the working area. Every GDR cycle 
exabyte tape generated has been archived and is available for use at WFF. 
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Section 4 

VGDR Daily Processing 

4.1 VGDR Daily Processing 
Each day new IGDRs are automatically retrieved from JPL and processed by WFF. 
Nightly a VMS script on TGSC, one of the TOPEX VAX systems at JPL, creates a file 
which contains the names of the GDR files that were created since the last time the 
script was run. The WFF daily processing script, autogdr, is executed each day at 
0800 UTC by the UNIX crontab facility. autogdr retrieves the file of new filenames 
and transfers each file to WFF, where it is processed and standard products are 
printed. See Figure 4-1 'TOPEX GDR Daily Processing" on page 4-2. The timing is set 
up such that when WFF personnel arrive to work, all daily processing is complete 
and the standard products are available for inspection. autogdr performs the follow- 
ing functions (in order). 

Runs ftpjplbin, which uses FTP to transfer IGDR files from JPL via the NASA 
Science Internet (NSI). If the transfer is not successful, the program will retry 
the copy 300 times with a 180 second timeout between copies. A log is kept of 
the processing; upon completion, this log is electronically mailed to the user . 
who invoked the process. 
Runs dogdr, the primary GDR data reduction program. It creates 10-second 
science averages and 60-second science database and header database import 
files. A log file of the processing is maintained. 
Searches the log file for error message "Bad-Initial-Sigma," and transfers the 
message to a cumulative log file "BadInitSigma.Log." 
Concatenates the dogdr database files into the corresponding merged IGDR 
database files in /gen/ topex/ data/ dbase, the database storage area. 
Moves the IGDR files into /gen/topex/data/igdr, the IGDR storage area. 
Runs igdrpass, a UNIX script that runs the IDL program igdrpass.pro to 
read dogdr science averages file and create IGDR pass plots, a sample of 
which is shown in Appendix A, Figure A-1. 
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Shaded boxes represent data 
that is used to populate the GDR 
databases. 

I 

I 
I 

T gdrpass 3 Pass Plot 

autogdr 

Figure 4-1 TOPEX GDR Daily Processing 
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Section 5 

Per-Cycle Processing 

5.1 Per-Cycle Processing 
At the end of each 10-day TOPEX cycle, JPL creates tapes of GDRs and dis.ibutes 
these tapes to the GDR data subscribers. When a GDR tape is received by WFF, it is 
processed and the GDR data replaces the IGDR data in the database. The summary 
database is updated to reflect the new GDR entries, and the following process is per- 
formed to produce per-cycle and launch-to-date trend GDR plots. [The data flow is 
depicted in "" on page 5-2.1 

igdrdb, a UNIX script that runs the IDL program igdrdb.pro to read the GDR 
Science database extraction file is executed. It creates GDR Cycle Summary 
Plots, a sample of which is shown in Appendix A, Figure A-2. 
igdrsum, a UNIX script that runs the IDL program igdrsum.pro to read the 
GDR Summary database extraction file is executed. It creates GDR trend plots, 
a sample of whch is shown in Appendix A, Figure A-3. 
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SCI 
Extraction 

append 
databases 

Summary 
Extraction 

pk-l IGDR trend 

Figure 5-1 TOPEX GDR Standard Processing 
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Section 6 

GDR Special Processing 

Special processing is defined as that processing which is not done on a regular chro- 
nological basis. Many dogdr products can be used for special processing along with 
commercial-off-the-shelf (COTS) software. Special processing can also be performed 
using IDL and Database Software. There are many other forms of special processing 
performed on TOPEX data; this section explains the general methods by which spe- 
cial processing is performed. 

6.1 dogdr Special Processing 
In general, GDR Special Processing is performed by using dogdr to create one or 
more special output files. The resulting files are then copied to a user for analysis or 
one of the TOPEX SWDT members uses custom IDL or COTS software to create the 
desired product. Any dogdr option can be used for special processing, but one of the 
more common ones is Science Averages, a sample of which is shown in Appendix A, 
Figure A-4. 

6.2 IDL Special Processing 
Another way to perform special processing is to create special IDL plot programs. 
This has been done on occasion to create special plots for papers and/ or presenta- 
tions. Many of the standard IDL programs can also be run using non-standard argu- 
ments to plot according to custom specifications. 

6.3 Database Special Processing 
Custom database programs have been written to perform special processing. 
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Section 7 

Components of GDR Processing 

Figure 7-1 "I/GDR Processing Dataflow" depicts the four major components of I/  
GDR processing software: FORTRAN data processing software (dogdr), UNIX 
scripts (User Input), FoxBase (I/GDR databases), and IDL plotting routines. 

File 

User 
Input 

ASCII Output Databases 

VGDR Plot 
Products 

Figure 7-1 VGDR Processing Dataflow 
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These components comprise a system that is sufficiently automated to handle stan- 
dard processing tasks and yet flexible enough to assist in highly-detailed engineering 
assessment investigations. 

7.1 dogdr 
dogdr is the FORTRAN program responsible for all GDR data processing. It is highly 
interactive, allowing the user to choose which process to run and to specify custom- 
ized parameters for the chosen process. Figure 7-2 "dogdr Startup Screen" depicts the 
dogdr startup screen. 
dogdr has three main components: Initialization Module, User Input Module, and 
the Data Processing Loop. Figure 7-3 diagrams the highest-level dogdr processing. 

The software currently runs on osb3, a Sun Microsystems Ultra 170 U N I X  worksta- 
tion. However, since dogdr was originally coded on the Apple Macintosh platform, 
and then ported to the Sun environment, the code has been designed to be highly 
portable. 
7.1.1 dogdr Initialization Module 
Upon startup, dogdr initializes two byte maps needed to decode and process data. 
These byte maps are used for easily referencing which bytes in the raw GDR data cor- 
respond to whch converted engineering units. Table 7-1 "Data Structures Initialized 
by dogdr" lists the two data structures initialized by dogdr. 

~ ~~ 
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Structure 

IGDRHdrDef 

I G D R Def 

Components of GDR Processing TOPEX GDR Processing 

Description 

Byte map of data contained in the l/GDR header record. 

Byte map of data contained in the VGDR data record. 

Begin 1 

Figure 7-3 dogdr Main Processing 

Table 7-1 Data Structures Initialized by dogdr 

7.1.2 dogdr User Input 

dogdr is designed to be highly interactive and offers the user a variety of processing 
options. The user must enter the Cycle and Pass of the file to process and select a pro- 
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fl Enter the  Cyc le  i n  the  format CCC (3 d i g i t s  wl l ead ing  zeros):  

140 

Enter  t h e  Pass i n  the format PPP ( 3  d i g i t s  w/ l ead ing  zeros):  

140"? 

Cycl e P a s s  : 140-1 40 

................................................................................ 
Select  Processing 

RETURN = Do STANDARD Processing 

(0) Do STANDARD Processing 
(1) Create Database F i l e s  
(2 )  Dump GDR Data for P r i n t  
(3) Dump GDR Data for S t a t v i e v  
(4) Average GDR Data f o r  S ta tv iew  

Figure 7-4 dogdr Primary User Input Screen 

cessing method. The processing selection screen is shown in Figure 7-4 "dogdr Pri- 
mary User Input Screen". The user may optionally set custom parameters such as 
averaging time, mode selection, and parameters to report. Defaults are provided in 
all cases. Table 7-2 "dogdr Processing Options" lists processing type, options, and 
defaults. Time selection is available as an option for all processes. 
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Process 

STANDARD Processing 
(default process) 

Components of GDR Processing TOPEX GDR Processing 

Options Defaults 

none Create GDR Databases 
10 sec Science Averages 

Table 7-2 dogdr Processing Options 

Dump GDR for Print 

Dump GDR for StatView 

Time Selection Process All Data 

Time Selection Process All Data 

I I I 

Module 

Average Science 

I none 
Create GDR Databases 

Parameters 

10 Second Averages 

1 Minute GDR Averages 
Headers 

DB Science 

DB Header 

60 Second Averages 

1 PerCycle 

Create GDR Averages Seconds to Average 
Modes to Process 
Time Selection 

1 second Averages 
All Modes 
Process All Data 

7.1.3 dogdr Processing Loop 

After a user has chosen what process(es) to run and what options to use, dogdr runs 
in a processing loop until either all data has been read from the GDR file or a time is 
detected that is later than a user-specified stop time. dogdr branches off the main ' 

loop to run those processes that the user has specified. 
7.1.4 dogdr Science Unit Conversion 

GDR Science data must be converted from GDR data into appropriate science units in 
order to be used during processing. The process that performs this conversion is 
GDRSciC0nv.f. All parameters in the GDR Science data record are converted into 
meaningful science units for processing. 
7.1.5 dogdr Standard Processing 

Standard Processing is the default process for dogdr. Standard Processing calls two 
processing modules with specific parameters: the process of creating science aver- 
ages (GDRAvg.f) and the creation of science database (GDRDBAvg.0. Table 7-3 
"Standard Processing Modules and Parameters" l ists the modules called and the cor- 
responding parameters supplied. See Appendix C for a list of output file formats for 
processing. 

Table 7-3 Standard Processing Modules and Parameters 
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7.1.6 dogdr Create GDR Databases 

Create GDR Database calls the process module (GDRDBAvg.f). Figure 7-5 "GDRD- 
BAvg Process" illustrates the processing overview. Table 7-4 "Standard Processing 
Modules and Parameters"1ists the modules called and corresponding parameters 
supplied. See Appendix C, Table C-1 (Header) and Table C-4 (Science) for a list of 
output file contents and formats. 

7.1.7 dogdr Dump GDR 

The telemetry dumping routine dumps all decoded parameters in each science 
record to output files. The user may specify if all data is dumped or just the first entry 
of each parameter array. The process that performs the dump for printing is 
(Dump1GDRPrnt.f) and for plotting is (DumpIGDRStat.f).See Appendix C, Table 
C-3, for output file contents and formats. 

7.1.8 dogdr Average GDR Data 

The averaging process averages (GDRAvg.f) specific decoded parameters and 
selected averaging time. See Appendix C, Table C-2,for a list of output file contents 
and formats. 

7.2 GDR Database Management 

The ORACLE Relational Database Management System (RDBMS) is being used to 
manage the TOPEX I/GDR data. Using this system, I/GDR data can be loaded, 
extracted, searched, and sorted. Data is stored in database objects called tables. 

7.2.1 Database Table Definitions 
There are three database tables used in storing the I/GDR data. 

GDR-HEADER table contains header information for each pass of a cycle. 

GDR-SCIENCE table contains 60-second averaged scientific data records. 

GDR-SUMMARY table contains a summarized scientific data record for each cycle. 

Table 7-5 "GDR Database Import Files" lists the files required to import data. 

7.2.2 

The I/GDR database tables are loaded using the Oracle utilities, sqlldr, sqlplus, and 
PL/SQL. The sqlldr utility loads data into the database tables using a control file, 
which maps the format of the input datafile to the database table. The sqlplus utility 
and PWSQL procedures are used to perform miscellaneous checks and updates to 
database tables after loading. 

7.2.3 

The Oracle utilities, sqlplus and PWSQL are also used for extracting data from the 
database tables. These utilities are used to filter data and create output files to be used 
in further processing. 

Loading Data into the DatabaseTables 

Extracting Data from the Database Tables 
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Read Record from IGDR 

Components of GDR Processing TOPEX GDR Processing 

1 

Increment Counters Where 
Respective Flags are Non-Zero 

Alt Bad 1 
AltBadPl 
AltBad22 
GeoBad 
SSHBadO9 
SSHBadl2 

Tide 

Data 

Tide 

RecProcessed++ 

Add Data into 
Averages 

Figure 7-5 GDRDBAvg Process 
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Module 

DB Science 

DE Header 

Table 7-4 Standard Processing Modules and Parameters 

Parameters 

60 Second Averages 

1 PerCycle 

Std. Filename Database 

igdr###. hdr header 

iqdr###.sci sci 

Table 7-5 GDR Database Import Files 
~~ ~~ ~~ ~ 

Description 

Concatenated files of dogdr headers output. 

Concatenated files of dogdr 1 -minute science output. 

I Note: ### denotes Cycle Number 

7.3 GDR IDL Software 
IDL, Interactive Data Language, is a software package written by Research Systems, 
Inc. It is an array-based scientific visualization package that enables a programmer to 
quickly and easily write code to generate highly customized plots and analyses. IDL 
has allowed the TOPEX SWDT to automatically generate products that were difficult 
and time-consuming to produce using COTS software. 

TOPEX IDL programs generally can read dogdr Average files or database export files 
and produce standardized plots on a PostScript printer. These programs are coded 
with a set of parameters which may be modified to customize features of the final 
output without changing the IDL code. Table 7-6 "IDL Parameters" lists the standard 
parameters that may be modified by the user. Appendix B lists the UNIX scripts 
which run TOPEX IDL programs. 

7.4 UNIX Scripts 
UNIX scripts are used to automate common tasks and supply standard parameters to 
TOPEX GDR software. Shell scripts are invoked by the crontab facility to perform 
daily processing. Other shell scripts are used for automatically retrieving and pro- 
cessing special data from JPL, for automatically running IDL programs, and for mis- 
cellaneous utility functions. Appendix B contains a list of UNIX scripts which are 
available for use. 
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Landscape 

Components of GDR Processing TOPEX GDR Processing 

varies 

Table 7-6 IDL Parameters 

DeviceType 

PlotTitle 

Parameter Default 

‘ps’ 

InputFile 

XPlots varies 

YPlots varies 

Printer + topex2 

Scale 

Manual 

All 

Autoscale 

1 .o 

FALSE 

FALSE 

I FALSE 

~ 

Color I TRUE 

Description 

Test file from which data to be processed is read. 

Number of plots stacked horizontally per page. 

Number of plots stacked vertically per page. 

Printer where output will be printed. 

Switch to automatically set axis scales by min & 
max of data, rather than by standard scale values. 

Switch to print in landscape rather than portrait 
mode. 

Type of device driver to use.(ps = PostScript) 

Title of place on plot. May be overridden by pro- 
gram. 

Switch to define that color should be used for out- 
put. 

Factor by which to scale whole page. Useful for 
incorporating output in presentations or publica- 
tions. 

Switch to define that printer should be set to Manual 
Feed mode. Highly printer-dependent. 

Switch to define that all output products should be 
printed rather than the standard subset. Used by 
only some programs. 
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, . . I  

, . I  

s . I  .. I 
# , I  . . .  
, , I  

Cycle 147, Pass 002 
Start Time (UTC) : 1996-253T20:59:00 

NumRec =750, Interval = 10 
Plot Created : Thu Oct 3 07:13:28 1996 

Figure A-1 Pass Plot 
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Standard Products 

~~~~ 

TOPEX GDR Processing 

VGDR Cycle Summary : Cycle 140 
1 -Minute Averages from IGDR Database 

Processing Summary Flagging Summary 
Level 0 : All Data 

Level 1 : Deep Water, TFlag=O 

Level 2 : Levd 1, AItBadxdl 

Good Data = Ramainder After Removing Lavel-2 Flagged Data 

Dates of Cycle: 1996-1 84T10: 16:42 to 1996-1 94T08:05:25 

TFbgs : Deep Water 11081 ( 2.632%) 
Records Processed : 468482 Level 1 : Deep Water,TFlag=O 

AIBadl Flags : 18598 (4.418%) 
Records Processed : 457401 KuRangCorr Flags : 10824 (2.571%) 

GeoBad Flags : 7687 ( 1.826%) 
Records Processed : 420994 SSHBad Flags (IO/rec) : 7124 ( 1.692%) 

36407 ( 8.648%) EMBias Flags (Urec) : 19 ( 0.005%) Records Deleted : 

Records Deleted : 11081 ( 2.632%) CRangCorr Flags : 1 1721 ( 2.784%) 

VGDR Cycle Summary : Cycle 140 

n 1 0 2 0 3 0 4 0 5 0 6 0  ._ _ _  _ _  
~Mean~8.1829.8edian=li4100) Hin- ram of i- KuRMSmm 

I/G R Cvcle Summaw : Cvcle 140 

I 
I 
I 

Cumulative Histogram d lonocon, m 

VGDR Cvcle Summarv : Cvcle 140 

-1s - i o  -0s 0 0  n 5  i o  i s  
His&ram of &H Reaidii. m 

(Meand.OoB2, Median=0.0100) 
VGDR Cvcle Summarv : Cvde 140 

-0.25 4.20 4.15 -0.10 -0.05 0.00 0.05 
Hstogram of lonoCon m 

(Mean-O.UZ26. Median-0.0200) 
VGDR Cycle Summary : Cycle 140 

6 8 10 12 14 16 
Histogram of SigmaOKu. d 0  

IMean=l1.3900. Median=11.2700) 

Figure A-2 Cycle Summary Plots 
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Figure A-2 Cycle Summary Plots (Continued) 
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Cvcle 

VGDR Database : aiftrend.current.gdr : All IGDR Data 

20 40 60 80 100 120 140 
CYCk 

Figure A S  Trend Plots 
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Figure A-3 Trend Plots (Continued) 
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VGDR Database : aiftrend.current.gdr : All IGDR Data 

VGDR Database : aiftrend.current.gdr : All IGDR Data 
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cycle 

VGDR Database : aiftrend.current.gdr : All IGDR Data 
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Figure A-3 Trend Plots (Continued) 
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Figure A-3 Trend Plots (Continued) 
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VGDR Database : aiftrend.current.gdr : All IGDR Data 

cyde 

VGDR Database : aiftrend.cunent.gdr : All IGDR Data 

Figure A-3 Trend Plots (Continued) 
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WGDR Database : aiftrend.current.gdr : All IGDR Data 
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Figure A-3 Trend Plots (Continued) 
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Figure A-3 Trend Plots (Continued) 
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Figure A-3 Trend Plots (Continued) 
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Figure A 4  VGDR Average Plots 
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Figure A-4 UGDR Average Plots (Continued) 
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Figure A-4 UGDR Average Plots (Continued) 
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Figure A 4  VGDR Average Plots (Continued) 
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Software 

dogdr 

igdrpass 

autogdr 

igdrsum 

Appendix B 

Software Matrix 

Data Source Products Description 

VGDR Files DB Header Main TOPEX WFF VGDR Processing 
DB Science 
Dump Science 
Print Science 
Avg Science 

VGDR Pass Plot 
(Figure A-1) 

DB Science 
VGDR Pass Plot 

Date Trend Plot 
(Figure A-3) 

program. Coded in FORTRAN. 

Science Avg 

VGDR Files DB Header Unix Script that does Automatic 

Unix Script that runs IDL igdrpasspro. 

Retrieval + Daily VGDR Files from JPL. 

Avg Science Cycle Launch-to- Unix Script that runs IDL igdrsum.pro. 

Table B-1 GDR Software Matrix 

igdrdb 

igdrdbfilter 

igdravg 

DB Science Cycle Summary Unix Script that runs IDL igdrdb.pro. 

DB Science Cycle Summary Unix Script that runs IDL igdrdb.pro. 

Plot (Figure A-2) 

Plot using Specific 
Filter 

Science Avg Plot 
(Figure A-4) 

Avg Science Unix Script that runs IDL igdravg.pro. 
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Appendix C 

Format File & Database Contents 

Field 

DBCycleNum 

Table C-1 GDR Header Database Format 

Fmt Units 

a3 ### 

DBCali bRCorrC 

DBPODQual 

DBSensorName 

DBGenSoft Name 

DBPassNum 

a3 Off 

a7 ### 

a20 ### 

a20 ### 

a1 8 ### 

I a7 I ### 

I DBCalibRCorrK 

Field 

TEpochSec 

ATB 

RecCount 

Landwater 

Worst Mode 

BestMode 

PRGatelndx 

Fmt Units 

f16.3 SeC 

a1 7 SeC 

f8.2 ### 

f8.2 ### 

a4 FTRK 

a4 FTRK 

f16.3 ### 

I a9 I ### 

Description 

Cycle Number 

Pass Number 

Ku Band Status 

C Band Status 

Altimeter A/B Operating 

Altimeter Bias Ku Band Correction from 
Calib ration Correction 

Altimeter Bias C Band Correction from Calibra- 
tion Correction 

Quality of Precision Obit Determination ‘Interim 
GDR’ 

Name of the Instrument or Hardware Used 

Name of the Program Generating the Data 
Product 

Date the ‘dogdr‘ was Run at WFF 

Table C-2 GDR Average Format 

Description 

Time past Epoch 

Time in ASCII 

Number of Frames Averaged 

Altimeter Surface Flag O=Water l=Land 

Current Mode Bits 0-3 

Current Mode Bits 0-3 

Primary (Ku) Gate Index 

SCGatelndx I f16.3 I ### I Secondary (C) Gate Index 
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TOPEX GDR Processing Format File & Database Contents 

Field 

Latitude 

Table C-2 GDR Average Format (Continued) 

Fmt Units Description 

f16.3 deg Latitude 

SWHAttK 

SWHAttC 

Longitude 1 f16.3 I deg I Longitude 

f16.3 rn DR (SWH/AlT)Ku 

f16.3 rn DR (SWH/ATT) C 

SWHK 

SWHC 

AGCK 

AGCC 

f16.3 rn Significant Wave Height K Band 

f16.3 rn Significant Wave Height C Band 

f16.3 db Automatic Gain Control K Band 

f16.3 db Automatic Gain Control C Band 

SSHgt 

MeanSS 

f16.3 rn Height of Sea Surface above Ellipsoid 

f16.3 rn Height of Sea Surface above Ellipsoid from a 
High Resolution Mean Sea 

SSHres 

BaroCorr 

SatAlt 

Geoid 

I 1 I 

f16.3 rn Sea Surface Height Residual 

f16.3 mm Inverse Barometer Effect Based on Dry-Tropo 

f16.3 rn Altitude of Satellite above the Reference Ellip- 

f16.3 rn Geoid Height above the Reference Ellipsoid 

and Latitude 

soid 

1 f16.3 1 rn I EM Bias Correction Ku 

~ ~~ 

SigrnaOK 

Sigma OC 

f16.3 db Sigma Zero Ku 

f16.3 db Sigma Zero C 

I I I 

EMBias CorrC 

NetRngCorrK 

NetRngCorrC I f16.3 I rn I Net Instrument Range Correction C Band 

f16.3 rn EM Bias Correction C 

f16.3 rn Net Instrument Range Correction K Band 

Net AGCCorrK 

NetAGCCorrC 

Net Instrument Automatic Gain Control Correc- 
tion K Band 

f16.3 db Net Instrument Automatic Gain Control Correc- 
tion C Band 

Net SWHCorrK f 16.3 rn Net Instrument Significant Wave Height Correc- 
tion K Band 

Net SWHCorrC 

r L i z r  I f16.3 I rnrn I Height of the Solid Earth Tide 

f16.3 rn Net Instrument Significant Wave Height Correc- 
tion C Band 

I OceanTide I f16.3 I rnrn I Height of the Elastic Ocean Tide 
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Field 

PoleTide 

OffNadir 

Format File & Database Contents TOPEX GDR Processing 

Fmt Units Description 

f16.3 mm Geocentric Pole Tide Height 

f16.3 deg Odd Nadir Angle 

Table C-2 GDR Average Format (Continued) 

TideLoad 

AtmosSigmaO 

TB18 

f16.3 mm Ocean Loading Effect on Tide 

116.3 db Atmosphere Sigma0 Correction 

f16.3 k Corrected Brightness Temperature, 18 GHz 

TB21 

TB37 

f16.3 k Corrected Brightness Temperature, 21 GHz 

f16.3 k Corrected Brightness Temperature, 37 HGHz 

I XTrackSurf I f16.3 I mm I Height of the Elastic Ocean Tide #2 
~ ~ 

IonoCorr 

DryTropo 

116.3 m Ionospheric Correction 

f16.3 mm Correction for Dry Tropospheric Delay 
~~ ~ 

V O  I f16.3 I mm I Correction for Wet Tropospheric Delay from 
French Met Office 

WetTropoRad 

IonoCorrRMS 

f16.3 mm Correction for Wet Tropospheric Delay from 
Radiometer Data 

f16.3 mm RMS of Ionospheric Delay K Band 

AltBadl 

I AltBad2 I f16.3 I ### I Bit Flags on PointinglSeastate Conditions 

f16.3 ### Bit Flags on Altimeter Sensor Corrections 

GeoBad 

FHgt Flag Ku 

I C  I f4.2 I ### I Number of Fine Height Flags C 

f16.3 ### Bit Flags on Land Flags and Geophysical Con- 
ditions 

f4.2 ### Number of Fine Height Flags Ku 

Table C-3 GDR Dump Format 

Field 

TEpochSec 

TEpochUTC 

NetTimeTagCorr 

TimeMFD 

LandWater 

Fmt 

f16.4 

a24 

f16.4 

f16.4 

i4 

Units 

SeC 

SeC 

SeC 

SeC 

### 

Description 

Time past Epoch 

UTC Time in ASCII 
~ 

Net Time Tag Correction = Altimeter Internal 
Delay + Height D 

Time Shift Midframe 

Altimeter Surface Flag 0 =Water 1 = Land 

I Mode(1) I a4 I FTRK I Current Mode Bits 0-3 
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TOPEX GDR Processing Format File & Database Contents 

Field 

Mode (2) 

Table C-3 GDR Dump Format (Continued) 

Fmt Units Description 

a4 FTRK Current Mode Bits 0-3 

SigmaOC 

OffNadir 

~ 

SigmaOk I fl6.4 I db 1 Sigma zero KU 

f16.4 db Sigma Zero C 

f16.4 deg Off Nadir Angle 

SatAlt 

EMBias ConK 

EMBiasCorrC 

~ 

f16.4 m Altitude of Satellite above the Reference Ellip- 

f16.4 m EM Bias Correction Ku 

f16.4 m EM Bias Correction C 

soid 

~~ 

Geoid 1 f16.4 1 m 1 Geoid Height above the Reference Ellipsoid 

PoleTide 

SWHAttK 

116.4 mm Geocentric Pole Tide Height 

f16.4 m DR (SWH/AlT)Ku 

SWHAttC I f16.4 I m 1 DR (SWH/AlT)C 

NetRngCorrC 

SWHPtsAvg 

AGCPtsAvg 

NetAGCCorrK 

TideLoad 1 f16.4 1 mm I Ocean Loading Effect on Tide 

f16.4 m Net Instrument Range Correction C Band 

i4 ### Number of Points used in Average 

i4 ### Number of Points used in Average 

f16.4 db Net Instrument Automatic Gain Control Correc- 
tion K Band 

~~ 

NetRngCorrK I 116.4 I m I Net Instrument Range Correction K Band 

NetAGCCorrC 

AGCRMSK 

f16.4 db Net Instrument Automatic Gain Control Correc- 
tion C Band 

116.4 db RMS of Alt AGC Ku Data about AGC Ku Value 

EarthTide 

AGCK 

~~ ~ I f16*4 
AGCRMSC 

f16.4 mm Height of the Solid Earth Tide 

f16.4 db Automatic Gain Control K Band 

RMS of Alt AGC C Data about AGC AGC C 1 db I value 

SWHK 

SWHC 

f16.4 m Significant Wave Height K Band 

116.4 m Significant Wave Height C Band 

I fl6.4 I db I Automatic Gain Control C Band 

~~ 

OceanTide I f16.4 I mm I Height of the Elastic Ocean Tide 

NetSWHCorrK I f16.4 I Net Instrument Significant Wave Height Correc- 
tion K Band 

~~ 
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I 
Format File & Database Contents 

Field 

VetSWHCorrC 

SWHRMSK 

TOPEX GDR Processing 

Fmt Units Description 

f16.4 rn Net Instrument Significant Wave Height Correc- 
tion C Band 

f16.4 cent RMS of Alt SWH Ku Data about SWH Ku Value 

Table C-3 GDR Dump Format (Continued) 

SWHRMSC I f16.4 cent 

Longitude 

SSHgt 

PRGatelndx 

SCGatelndx 

Latitude f16.4 

f16.4 deg 

f16.4 m 

m 

mrn 

RMS of Alt SWH C Data about SWH C Value 

Primary (Ku) Gate Index 

Secondary (C) Gate Index 

Sea Surface Height Residual 

Correction for Dry Tropospheric Delay 

Latitude 

IonoCorr 

SSRMS 

XTrackSurf 

Longitude 

f16.4 rn Ionospheric Correction 

11 6.4 m RMS of Sea Surface Height Rate 

f16.4 mm Height of the Elastic Ocean Tide #2 

~~ 

Height of Sea Surface above Ellipsoid 

TB21 

TB37 

MeanSS 

f16.4 k Corrected Brightness Temperature, 21 GHz 

f16.3 k Corrected Brightness Temperature, 37 HGHz 

BaroCorr + 

SSPtsAvg 

AllGeoBad 

AllSSHBad 

AlllonoBad 

f16.4 

f16.4 

i4 ### Number of Points used in Average 

i4 ### All Bit Flags on Land Flags and Geophysical 
Conditions 

i4 ### All Bit Flags on Invalid Sea Surface Height 
Points 

i4 ### All Bit Flags on Ionospheric Corrections Out of 
Range 

SSHres I 116.4 

f16.4 

I f16-4 
WetTropoRad 

Height of Sea Surface above Ellipsoid from a 
High Resolution Mean Sea 

Inverse Barometer Effect based on Dry-Tropo 
and Latitude 

mrn Correction for Wet Tropospheric Delay from 
French Met Office 

Radiometer Data 
mrn 

I I 

AtrnosSigmaO I f16.4 I db I Atmosphere Sigma0 Correction 
~______ 

TB18 I f16.4 I k I Corrected Brightness Temperature, 18 G H z ~  
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AIIAltBadl 

AIIAltBad2 

TOPEX GDR Processing Format File & Database Contents 

i4 ### All Bit Flags on Altimeter Sensor Corrections 

i4 ### All Bit Flags on PointingEeastate Conditions 

Table C-3 GDR Dump Format (Continued) 

Name 

TEpochSec 

Field I Fmt I Units I I 

Units Format Description 

SBC F16.3 Converted to 2000 Epoch 

Description I 

ATB 

Cycle 

date A17 UTCTime 

# A3 Cycle = 9.92 days 

Table C-4 GDR Science Database Format 

RecCount 

PRGatelndx 

Field 

# F4.1 Nbr frames used in 60 sec avg 

# F4.2' Primary Gate Index 

Longitude 

SWHAttK 

1 

deg F7.3' East Longitude 

m F8.3' DR(SWH/Att) Ku 

2 

SWHK 

SWHC'* 

m F5.2' SWH Ku 

m F5.2' SWHC 

3 

4 

NetAGCCorrC" 

NetSWHConK" 

~~ ~ 

Pass I # I A3 1 Pass=3372.885seconds 

db F7.3' Net lnstr AGC Correction C 

m F7.3' Net lnstr SWH Correction Ku 

5 

SatAlt'' 

SSHgt 

m F12.P Altitude of Satellite 

m F8.3' Height of Sea Surface above ellipsoid 

6 

SSHres 

IonoCorr 

SCGatelndx I # I F4.2' 1 Secondary Gatelndex 

m 

m F8.3' Range Correction for Ionosphere 

F9.3' = SSHgt - OceanTide - SolidTide - PoleTide - 
BaroCorr - MeanSSH 

7 

8 Latitude 1 deg 1 F7.3' I Geodetic Latitude 

9 

10 

11 
~~~ 1 m 1 F8.3* I DR(SWH/Att)C 

~ 

SWHAttC 

12 

13 

14 
~~ ~ 

NetAGCCorrK I db 1 R.3' 1 Net lnstr AGC Correction Ku 
~ 

15 

16 

17 
~~ 

NetSWHCorrC" I m I F7.3' I Net lnstr SWH Correction C 

18 

19 

20 
~ ~~~~ I deg I F5.3' I Off NadirAngle 

~ 

Off Nadir 

21 

22 

23 
~ _ _ _ ~  

EMBiasCorrK I m I F8.3' 1 Range Correction for EM Bias Ku 
- 

24 EMBiasCorrC I m I F8.3' I Range Correction for EM Bias C 
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25 

26 

27 

28 

29 

30 

Format File & Database Contents TOPEX GDR Processing 

SigmaOK db F6.3' 

SigmaOC db F6.3* 

NetRngCorrK rn F8.3* 

NetRngCorrC rn F8.3' 

AtmosSigmaO db F5.3' 

IonoCorrRMS mrn F7.3* 

Table C-4 GDR Science Database Format (Continued) 

34 

35 

Field I Name I Units 1 Format 1 Description 

NumAltBad21 # 13 

NurnAltBad22 # 13 

Sigma 0 Ku 

NurnSSHBadO9 

NurnSSHBadl2 

NurnTFlags 

NumFramesDel 

NumFineHtKFlg 

NurnFineHtCFlg 

# 13 Count nbr ibits(SSH-Bad,O,S) 

# 13 Count nbr ibits(SSH-Bad,l 1,2) 

# 13 Count nbr ibits(AltLBadl,3,1) 

# 13 Count nbr Frames Deleted 

# F5.3* Avg from ibits(lono_Bad,l3,1) 

# F5.3* Avg from ibits(lono_Bad,l4,1) 

Sigma 0 C 

Net lnstr Range Correction Ku 

Net lnstr Range Correction C 
~~ 

Atmospheric Correction to Sigma 0 

RMS of IonoCorr (used as HeightKuRMS) ;; 1 SSHresRMS 1 m; I F7: 

NurnGeoBad 

33 NurnAltBadl 

Linear fit to SSHres 

Count nbr All bits Geo-Bad 

Count nbr All bits Alt-Bad1 

Count nbr ibits(AltLBad2,1,1) 

Count nbr ibits(AIt-Bad2,2,1) 

36 

37 

38 

39 

40 

41 

New Resolution 
*' New Variable 

Table C-5 GDR Summary Table Format 

Description Field Name Units Format 

1 TEpochSec SeC F16.3 Average TEpochSec 

I date I A17 Average ATB 

Cycle 
~ ~ ~~ 

Total RecCount 

Average PRGatelndx 

Average SCGatelndx 

PRGatelndx F9.4 

SCGatelndx 

SWHAttC F9.4 

~~~~ ~ 

Average SWHAttK 

Average SWHAttC 
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TOPEX GDR Processing Format File & Database Contents 

9 SWHK 

Table C-5 GDR Summary Table Format (Continued) 

rn F9.4 Average SWH K 

Field 1 Name 

10 

11 

12 

I Units I Format I Description 

~~ 

SWHC' rn F9.4 Average SWH C 

NetAGCConK db F9.4 Average NetAGCCorrK 

NetAGCCorrC* db F9.4 Average NetAGCCorrC 

14 

15 

NetSWHConC' rn F9.4 Average NetSWHCorrC 

SatAlt' rn F14.4 Average SatAlt 

13 kNetSWHCorrK* I rn 1 F9.4 I Average NetSWHCorrK 

17 

18 

19 

Off NadirA" deg F9.4 Average OffNadirA 

Off NadirB*' deg F9.4 Average Off NadirB 

SSHres rn F9.4 Average SSHres 

16 I SSHgt 

20 

21 

_ _ _ _ ~  1 rn I F9.4 I Average SSHgt 

~- 

IonoCorr rn F9.4 Average IonoCorr 

EMBiasCorrK rn F9.4 Average EMBiasCorrK 

22 

23 

~- 

EMBiasCorrC m F9.4 Average EMBiasCorrC 

SigmaOK db F9.4 Average SigmaOK 
~ 

24 

25 

26 

27 

28 

29 

30 

31 

32 

SigmaOC db F9.4 Average SigrnaOC 

NetRngCorrK rn F9.4 Average NetRngCorrK 

NetRngCorrC rn F9.4 Average NetRngCorrC 

AtmosSigrnaO db F9.4 Average AtrnosSigrnaO 

IonoCorrRMS rnrn F9.4 Average IonoCorrRMS) 

SSHresRMS rnm F9.4 Average SSHresRMS 

GeoBad YO F9.4 Total GeoBad / RecCount ' 100.0 

AltBadl YO F9.4 Total AltBadl / RecCount 100.0 

AltBad21 YO F9.4 Total AltBad21 / RecCount 100.0 
~~ 

33 IAltBad22 I % I F9.4 I Total AltBad22 / RecCount 100.0 

34 

35 

SSHBadO9 YO F9.4 Total SSHBadO9 / RecCount 100.0 

SSHBadl2 YO F9.4 Total SSHBadl2 / RecCount 100.0) 

3 6 1 T F t a g s  

37 

38 

I Yo I F9.4 I Total TFlags / RecCount 100.0 

FrarnesDel Y O  F9.4 Total FrarnesDel / RecCount 100.0 

ONAEdit % F9.4 Total OffNadir Deletedl RecCount 100.0 

~ ~~ 

Volume 5, Revision 1 Page C-8 July 2003 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

Field Name Units Format 

39 TotEdit % F9.4 

I 
Description 

Total remaining after filter / RecCount 100.0 

I 

I 

1 
I 

I 

Format File & Database Contents TOPEX GDR Processing 
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First 
Date 

e 
Date Effectiv 

Appendix D 

VGDR Software Change History 

New Version Description Software Related 

Request Components 
8 

4/01/94 

6/02/94 

(I)GDR Processing Officially Placed Under Control, Memo April 1, 1994, Hayden Gordon 

9/02/94 

Cycle 62 

Cycle 70 

911 6/94 

941076 IG DREUC0nv.f n/a 

n/a igdrdb.pro nJa 
igdrsum.pro 

9/23/94 

951046 
95/01 7 
951026 

a 1  5/95 igdrsum.pro 

~ 

911 1 195 

8/26/96 

igdrpasspro 

igdrdb.pro 

n/a n/a 

Cycle 109 

Cycle 133 

9511 49 

~ 

9610 1 0 
9611 46 

GDF4DBAvg.f 

~~ ~ 

GDRDBAvg.f 
GDRAvg.f 
1GDRREUConv.f 
readigdr.pro 
readigdravg .pro 

1.2,9/11/95 
d0GDR.f 

1.3, 8/26/96 
d0GDR.f 

SSH Residual Correction 

SSHResRMS Plot Scale 
Change 

Pass Plot Correction 

Certain Editing Criteria 
Modifications on 
Summary Database 

Modify Vertical Scales on 
Launch-to-Date Plots 

GEO-BAD Flagging of 
Non-Zeros 

Per Change Requests 
for SDS GDR Upgrades 
from JPL 
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Appendix E 

Attachments 

Date 

December 8,1992 

June 1,1993 

I Author@) Subject 

R.L. Brooks 

H. Gordon 

(I) GDR Summary Plots and Data Base 
Definition 

Current State of SWDT Software 

I 

September 17,1993 

September 24, 1993 

Table E-1 Attachments 

H. Gordon 

R.L. Brooks 

Some Suggested Standard IGDR Data- 
base Products 

Contents of (I)GDR Data Base 

March 29, 1994 

April 1, 1994 

D.Lockwood, J. Lee VGDR Processing 

H. Gordon Change Control Status for (I)GDR Pro- 
cessing Module 

I February 15,1994 I J. Lee 

April 1 1, 1994 

May 4,1994 

I Re: Request 95/046 

H. Gordon 

R. Brooks SSH Residual Computations 

Change to (I)GDR Processing Module: 
SSH Residual Correction 

May 23,1994 

June 2,1994 

R. Brooks 

H. Gordon 

Reference for Rapp Modification to 
Mean-Sea-Surf 

EA SMI Chg 14:SSH Residual Correction 

August 10,1994 

August 10,1994 

August 10,1994 

R. Brooks 

R. Brooks 

Change in (I)GDR Data Base 

Applying Calibration Corrections to (I)GDR 
Data Retrieval Products 

R. Brooks 

August 10,1994 

August 11,1994 

Changing the Scale of the SSH Residual 
RMS Histogram within the (I)GDR Cycle 
Summary 

R. Brooks 

R. Brooks 

Change in Summary (I)GDR Data Base 

Changing the Scale of the SSHResidu- 
alsRMS Plot Within the (I)GDR Launch-to- 
Date Summary 

H. Gordon Change to (I)GDR Processing Module: 
SSHResRMS Plot Scale Changes 

August 12,1994 

(,,,,12,1994 H. Gordon Change to (I)GDR Processing Module: 
Apply CAL Corrections 
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TOPEX GDR Processing Attachments 

Date 

August 12,1994 

September 9, 1994 

Table E-1 Attachments (Continued) 

Author(s) Subject 

H. Gordon 

H. Gordon 

Change to (I)GDR Processing Module: 
Database Additions 

Change to (I)GDR Processing Module: 
Pass Plot Correction 

September 9, 1994 

September 9, 1994 H. Gordon 

H. Gordon 

EA SMI Chg 18: SSHResRMS Plot Scale 
Changes 

September 21, 1994 H. Gordon 

EA SMI Chg 16: Summary Database 
Additions 

September 21, 1994 H. Gordon 

1 EA SMI Chg 21: (I)GDR Pass Plot Correc- 
tion 

October 31, 1994 

February 3, 1995 

H. Gordon GDR Cycles 1-8, Clarification 

R. Brooks TOPEX Software Modification 

Change to (I)GDR Summary Database: 10 
Editing & Scale Revisions 

March 15, 1995 

September 29, 1995 

December 21, 1995 

March 14, 1996 

October 28,1994 1 D. Lockwood, J. Lee I GDR Cycles 1-8 Absence 

H. Gordon 

H. Gordon 

P.S. CallaharVJPL 

D. Lockwood, J. Lee 

Request #95/046 - GDR Launch-to-Date 
Cycle Summary Plot Scale Change 

Request #95/149 - Geo-Bad Bits 

Change Requests for SDS GDR Upgrades 

Request #96/010 - GDR SEW Change 
Study 

March 29,1996 

September 5,1996 

D. Lockwood, J. Lee 

D. Lockwood, J. Lee 

Addendum to Request #96/010 GDR s/w 
Change Study 

Change Request 96/146 - Software 
Change Requests 
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To:  D i s t r i b u t i o n  
From: Ron Brooks 
Date: December 8, 1992 
S u b j e c t :  ( 1 ) G D R  Summary P l o t s  and Data Base D e f i n i t i o n  

The proposed c o n t e n t s  of the ( 1 ) G D R  summary plots and ( 1 ) G D R  d a t a  
b a s e  are attached, f o r  your review and comment. 
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D i s t r i b u t i o n  : 

David Hancock 
George Hayne 
Ron Forsythe 
Hayden Gordon 
Jeff Lee 
Dennis  Lockwood 



Stzndard (1)GDR Pass Summary I D L  P l o t s  

P 1  o t  Labels 
CYCLE-NUMBER VALUE 
PASS NUMBER VALUE 
REV NUMBER VALUE 
TIE F I R S T P T  - -  VALUE - 
P l o t  Parameters vs. elapsed t i m e  i n  seconds from start of p a s s  
ALT BAD2 

CUFtREsT MODE- 

DR (SWH/ATT)-K 
EM BIAS C O G  C 

A T M ~ S  SIGMAO CORR 

DR (SWH/ATT) c 

EM-BIASCORR-K - 
GEE I ~ E X  
GEOID 
IONE-CORR 
NET INSTR-AGC-CORR-K 
NET-INSTR-R - -  C ~ R R  c- 
NET-INSTR - -  R CORR-K 
NETINSTR SWH COG c 
NET-INSTR~S WH-CORR-K - 
OFF-NADIR ANGEE 
SEA SUFS-EGHT 
S I G ~  o c 
SIGMA-OK - -  

GEO BAD 

NET-INSTR AGC CORR C 

SWH-c 
SWH K - 
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(1)GDR Values for Data Base 

Pass Header 
CYCLE-NUMBER VALUE 
PASS NUMBER %LUE 

POD QUAL V b E  
SEN'SOR-NXME VALUE 

GENEEATING SOFTWARE - NAME - VALUE 

CALIB-R-CORE c VALUE 
CALIB R CORR-K-VALUE 

d e l e t e  pass i f  n o t  = "ALT" 

- -  - -  
E n t r i e s  @ 1 minxte r a t e  
AGC C and AGC-K 
ALT-BAD1 and ALT BAD2 

CURREET MODE- 
DR(SWH/xTT) - C and DR(SWH/ATT) - K 
DRY TROPO 
EM BIAS-CORR - c and EM - BIAS - CORR-K 
GATE INDEX 
GEOID 
GEO BAD d e l e t e  frame i f  surface flag = "land" INSTR STATE 
ION0 
IONO~CORR 
LATITUDE 
LONGITUDE 
NET INSTR AGC CORR C and NET INSTR AGC CORR K 
NET-INSTR-R CCRR C-and NET IZSTR R-COG K 
NET-INSTR-Sk C O G  C and E T  INSTR SWH EORR K 
NET-TIME FAG - EORR 
OCEXN-TIDE 

PFGG 

SEA-SURF_HGHT 
SIGiiA-0-C and SIGMA 0 K 

SWH-C and SWH K 
TIME = TIME EFOCH VALUE + TIME PAST EPOCH 
TIME SHIFT MIDFRAGE 
WET TROPO FMO and WET TROPO RAD 

ATM~S SIGMAO COG 
delete frame i f  not = "track" 

- 
- -  
- - - - - 

OFF NADIR ANGLE 

POLE TIDE 
SAT &T 

- 

- -  
SOLID EARTH TIDE 
SSH B k  

- 

- - 
- - - - 

' .  - 



TOPEX Interoffice Menlo 

To: 

From: Hayden Gordon 

Date: June I, 1993 

Subject: 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock 

Current State of SWDT Software - Your Feedback Needed! 
~ 

Attached please fine a summary, generated by Jeff Lee, of the revised SWDT processing strategy and the 
status of SWDT production software. Both items reflect information gathered at the recent IGDR 
database meetings, and the iterations which have occurred as a result. Please address the open items, 
especially those marked with the *** Item *** designator. You may respond directly back to Jeff in 
written form (preferred) or verbally. 

Note that, as of today. the new version of 'dotelem' is being used for production, including the new RMS 
calculation and temperature correction for the CAL-mode AGC. 

Thank you for your timely consideration of these open items. The software is shaping up quickly, and 
should serve the needs of the WFF TOPEX community well over the long haul. 

CC: ,Jeff Lee, Dennis Lockwood. Carol Purdy 
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Revised TOPEX Data Processing Strategy 

Altimeter Instrument Files (AIF) 
Processing & Storage 

Daily Products 
Retrieved from JPL daily. Stored at WFF on Exabytes. 

CAL Plots 
ENG Plots 
Event Reports 
Processing Summary 
*** If we do weekly launch-to-date plots, can we cut down the number of pages on 
the daily engineering plots ? *** 
Weekly Launch-to-Date CAL Summary 
Weekly Launch-to-Date ENG Summary 
On-Request Launch-to-Date SEU Summary 

None 

Periodic Products 

Other Products 

Sensor Data Records (SDR) 
Processing & Storage 

Daily Products 

Periodic Products 

Other Products 

Received from JPL on Exabyte. Stored same. 

None 

None 

None 
Geophysical Data Records (VGDR) 

Processing & Storage 
Received from JPL Daily. Also from JPL on Exabyte. Stored on Exabyte. 

Daily Products 

Periodic Products 

Other Products 

GDR Daily Plot. *** Needs Definition *** 
Per-Cycle Summary Plots. *** Needs Definition *** 
Reference Plots for repeating measurements *** Needs Definition *** 

TOPEX Data Processina Status 

dotelem 

dosdr 

dogdr 

Has been updated to use new Hgt RMS method and to create database files. Need to 
know what other height (besides Ku -- Ku/C/Combined/Diff) to save. 

Has been updated to use new Hgt RMS method. 

Ready for testing and sizing requirements. 



_ _ _  
Attached please find a "first-cut" at some standud prcdms which should be availabie from the (i)GDR 
database, per Dave Hancock, with additional notes from Ron Brooks. There will be a meeting on 
Tuesday, Sept 21 at 1:30 PM (after the regular 1 PM ADT meeting) in the N159 conference room to 
discuss and revise these products. 

: 

TOPEX Interoffice Menlo 

To: Ron Brooks, Ron Forsy~he, Gcorge Nayne, David I-fancock, Craig Purdy. Lmy Rossi, 
Jeff Lee, Dennis Lockwood 

From: I-Iayden Gordon 

Date: September 17,1993 

Subject: Some Suggested Standard IGDR Database Products 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 

Some Suggcstcd Slaridard IGDR Database Producls 9/17/93 

Standard Products Generated from the (1)GDR Database 

per Dave Hancock (9/9/93) 

notes by Ron Brooks designated { } 

l’agc 2 

We need to do several things with the GDR database. I will suggest below but am open to meet to discuss 
variations that make better products, or sIme but easier to complete. Maybe we do nor want to print all 
these, but keep in files so they can be browsed. 

Histograms OF each cycle (also keep in files so overlays can be done) 

Ku and C Sigma-0 

Ku 

SSHres (full and maybe a regional) {suggest equatorial Pacific} 

SSH resid RMS {in the selected region } 

Attitude? {yes} 

{ SSH-BAD, sums of bits 0-9 1 

SWH {Note: C SWH is not in database} 

-. 

~ 

Scat tergrams 

Ku Height M S  vs S W H  ( SWH as x-axis) or some chacterization 

Ku Height RMS vs Gate Index (Index as x-axis) or some characterization 
~ 

Means (andfor other statistics) of each cycle (to be use to plot as trend data) 

Ku and C Sigma-0 

KU SWH 

Attitude 

Pooled mean H RMS for 1.5 to 2.5,3.5 to 4.3, and 75 to 8.5 S W H  

Ion0 Correction (of a selected LarlLon box where Ion0 is not active; maybe 50 to 60 Lac & some Lon cell ) 
{Cycle Mean may be better} 

I 

~ ~~ ~~ ~ 

Flagdstatudcounters 

I want to do something here but am not sure what is useful /meaningful. The result I want is to show that 
data is not getting worse, and has the same coverage. 

{Count of ALT-BADI. bytes > 0) 

{Count of ALT-BADZ. bit 1 > 0) 

{Count of ALT-BAD2, bit 2 > 0) 

{Count of SSH-BAD, bit 11 > 0 

{Count of “FLAG) 

bit 12 > 0) 



T O :  D i s t r ibu t ion  
From: Ron Brooks 
Date: September 2 4 ,  1 9 9 3  
S u b j e c t :  C o n t e n t s  o f  (1)GDR Data Base 

One of the a c t i o n  items which emanated from the  9 / 2 2 / 9 3  meet ing  
on (IIGDR da ta  base standard products  was t h e  documenting of  the 
con ten t s  of t he  da ta  base.  

The f i rs t  attachment, courtesy of George Hayne, d e s c r i b e s  t h e  
d a t a  base conten ts  i n  terms of parameters  and t h e  p r e c i s i o n  
a s soc ia t ed  with each parameter. The second attachment, cou r t e sy  
of Z e i f  Lee, dep ic t s  t h e  flowchart  l o g i c  f o r  s e t t i n g  the  f l a g s  i n  
t he  da t a  base.  

D i s t r i b u t i o n  : 

Ron Forsythe 
Hayden Gordon 
David Hancock 
George Hayne 
Jeff L e e  
Dennis Lockwood 
Craig Purdy 
Larry R o s s i  
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IGDR Flagging Flowchart 

~ c 
Read Record 

from 
IGDR 

Thu. Sep 23. 1993 

4 

Landwater NumRecsDel ++ 
Water 

Deep 
Water + 

NurnTFiags ++ 
NumRecsDel ++ Tnck 

Gdod 
Track 

4 
Increment Counters 

Where Respective Flags 
are Non-Zero 

AltBadl 
AltBad2 1 
AllBad22 
GeoBad 

SSHBadO9 
SSHBadl2 

f i  .,A- 

AltBadl 

Good' Data 

RecProcessed ++ 

Add Data into 
Averages 

I 1 1  :53 AM 
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To: CSC/Hayden Gordon 
From: CSC/Jeff Lee 
Date: February 15,1994 
Subject: RE> Request 95/06 

Software Development 
Team 
TOPEX Project 
NASA GSFC/WFF 

In response to Request#95/046, changes have been made to the following 
components of the GDR processing system: 

igdrsum no version number Changed plot scales 
readigdrsum no version number Changed plot labels 

ALI changes are completed and new software is in place as of 02/15/95. Sample 
products are attach&. 



To: 

Subject: I/GDR Processing. - 
Software Development Team 
TOPEX Project 
NASA GSFUWFF -* 

Attached are listings of the database structures and sample output products from the 
I/GDR Standard processing. The processing methodology, database structure, 
processing software, and plotting software are hereby under change control. No 
modifications, additions, or deletions will be made to this system without the proper 
(TBD) authorization. 

ProcessinP Methodolov 

1. 

2. 

3. 

4. 

4. 

Daily, IGDRs are retrieved automatically from JPL starting at 3AM Eastern Time. 

Daily, dogdr is automatically run on the retrieved data and produces the 
following output files : 

a. 
b. 
c. 

10-second Science Averages for daily plotting. 
1-Minute Science Averages for database. 
Header (Processing summary) listing for database. 

Daily, various programs are automatically run in IDL to produce the following 
output products : 

a. IGDR Pass Plots. (For each new IGDR pass) 

At irregular intervals, database files are loaded into the master database and the 
following output products are generated : 

a. none. 

Upon receipt of a GDR tape from JPL, dogdr is re-run on the GDR data. Old da t a  
are deleted from the databases and the new GDR data are loaded. The new data 
are then extracted and the following output products are generated: 

a. Cycle Summary Plots (for each new GDR cycle). 
b. Launch-to-Date GDR Trend Plots 
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Attached are listing of the database structures and sample output products. 
Attachment A contains the structure of the databases. Attachment B contains a sample 
of the IGDR Pass plot. Attachment C contains a sample of the per-cycle plots. 
Appendix D is a list of software and datafile titles put under change control by this (or 
some previous) memo. 

I. 



Attachment A: Database Structures 

Structure for database: Database6:TOPEX IGDR Databases:header.dbf 
Number of data records: 13020 
Date of last update: 03/21/94 

F '  ield TVD e Field Name W' idth D e c 
1 cycle Numeric 3 
2 pass Numeric 3 
3 kuon Character 3 
4 con Character 3 
5 a 1 toper Character 1 
6 calrcorku Character 7 
7 calrcorc Character 7 
8 podqual Character 20 
9 dbsensor Character 20 
10 gensof t Character 18 
11 wf fproc Character 9 

* *  Total * *  95 

structure for database: Databa8es:TOPEX IGDR Databases:sumMry.dbf 
Number of data records: 43 
Date of last update: 03 /08/94 

Field Field Name TvDe Width Dec 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

* *  Total * *  

t imesec 
ut ct ime 
cycle 
reccount 
prgate 
scgate 
swhat t ku 
swhat t c 
swhku 
agccorrku 
ssh 
off nadir 
sshres id 
ionocorr 
emb ias ku 
embiasc 
sigmaOku 
sigmaoc 
rangecorku 
rangecorc 
sigma0 
sshresrms 
hgt kurms 
geobad 
altbadl 
a1 tbad2 1 
a1 tbad2 2 
sshbadO 9 
ss hbadl2 
t f lags 
f ramesdel 
289 

Numeric 
Character 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Nume r i c 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 

16 3 
17 
3 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
9 4 
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Structure for database: Databa8es:TOPEX IGDR Databases:sci.dbf 
Number of data records: 382260 
Date of last update: 03/29/94 

Field Field Name "me Width Dec 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3 4  

** Total ** 

t imesec 
utctime 
cycle 
pass 
reccount 
prgate 
scgate 
latitude 
longitude 
swhat t ku 
swhattc 
swhku 
agccorrku 
ssh 
of fnadir 
sshresid 
ionocorr 
emb ias ku 
embiasc 
sigmaOku 
sigmaOc 
rangecorku 
rangecorc 
sigma0 
s s hres rms 
hgtkurms 
geobad 
a1 tbadl 
a1 t bad2 1 
a1 t bad2 2 
sshbadO 9 
sshbadl2 
t f lags 
f ramesdel 
190 

Numeric 
Character 
Nume r i c 
Nume r i c 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 
Numeric 

16 3 
17 
3 
3 
4 1 
3 1 
3 1 
6 2 
6 2 
7 2 
7 2 
4 1 
6 2 
7 2 
4 2 
8 2 
7 2 
7 2 
7 2 
5 2 
5 2 
7 2 
7 2 
4 2 
6 2 
6 2 
3 
3 
3 
3 
3 
3 
3 
3 



Attachment B: Samples of Per-Pass Plot Product 
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Cycle 054, Pass 001 
Start Time (UTC) : 1994-061 Ti 6:20:02 
Start Time (Sec) : -184102797.663 

Plot Created : Sat Mar 12 04:36:53 1994 
-100 0 



Attachment C: Samples of Per-Cycle Plot Product 
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VGDR Cycle Summary : Cycle 50 
1 -Minute Averages from IGDR Database 

Processing Summary Flagging Summary 
Level 0 : All Data 

Level 1 : Deep Water, TFlag=O 

TFlags : Deep Water 

AltBadl Flags : 

15151 (1.851%) 

23921 ( 2.923%) 
Records Processed : 869893 KuRangCorr Flags : 14083 (1.721%) 
Records Deleted : 15151 (1.851%) CRangCorr Flags : 13740 ( 1.679%) 

GeoBad Flags : 20172 (2.465%) 

Records Deleted : 51563 ( 6.301%) EMBias Flags (Hrec) : 42 ( 0.00~./) 

Records Processed : 885044 Level 1 : Deep WaterlTFlag=O 

Level 2 : Level 1, AltBadx=O 
Records Processed : 81 8330 SSHBad Flags (10Irec) : 6029 ( 0.737%) 

Good Data = Remainder After Removing Level-2 Flagged Data 

Dates of Cycle: 1994-0227100:26:21 to 1994-031T22324316 

0 10 20 30 40 50 60 
Histogram of HgKuRMS. mm 

(Meant1 8.4047. Median=17.7300) 
I/GDR Cycle Summary : Cycle 50 

0 10 20 30 40 
Histogran of SSH Residual RMS. mm 

(Mean=4.8061, Median=2.3400) 
VGDR Cycle Summary : Cycle 50 

2 

8 
Q 
TI 
0 

m 
m - n 
U 
8 

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 
Histogram of SSH Residual. rn 

(Mean=-O.O121, Medin4.0100) 
VGDR Cycle Summarv : Cvcle 50 

0 10 20 30 40 50 
Cumulative Histogram of SSHBadO9. Oarrrrences 

(Meanr0.3789. Median4.0000) 
VGDR Cvcle Summarv : Cvcle 50 

4.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 
Histogram of IonoCorr. m 

(Mean=-0.0377. Median=-0.0300) 
Cumulative Histogram of IonoCon. m 



6 8 10 12 14 16 18 20 - 
- His&am of SigmaOKu. dB 

- 

(Mean=l1.37%. Median=ll.3200) 
I/GDR Cvcle Summarv : Cvcle 50 

10 12 14 16 18 20 22 24 
Histogram of SigmaoC. dB 

(Meanzl4.7979, Median=l4.5800) 
I/GDR Cvcle Surnmarv : Cvcle 50 

VGDR Cycle Summary : Cycle 50 

6 8 10 12 14 16 18 20 
Cumulative Histogram of SigmaOKu. d B  

I/GDR Cycle Summary : Cycle 50 

10 12 14 16 18 20 22 24 
Cumulative Histogram of SigrnaOC. dB 

VGDR Cycle Summary : Cycle 50 

0.00 0.10 0.20 0.30 0.40 
Histogram of Off Nadir Angle. Plot a 

(Meand.0706, Median=0.0500) 
I/GDR Cycle Summary : Cycle 50 

30 ' " I ' " I " ' ! " ' I " ' ! " ' I " ' I '  
! ! 

W 
ul 

E 
W 

W 
p. 

m - 

0.00 0.10 0.20 0.30 0.40 
Histogram of Off Nadir Angle. Plot b 

(Mean=0.0652. Mediand.0300) 
I/GDR Cycle Summary : Cvcle 50 

8 10 12 14 0 2  4 6 
Histogram of SWHKu, m 

(Mean=2.7947. Median=2.4000) 

0 2 4 6  8 10 12 14 
Cumulative Histogram of SWHKu, rn 
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I/GDR Cycle Summary : Cycle 50 
" " " " ' I " " " " ' I " ' " " " I " " " " ' I " " " ' "  

I 
I I 

I I I 
I I I I I 

0 1 2 3 4 5 
Histogram of Primary Gate Index 

I/GDR Cycle Summary : Cycle 50 
30 - - 8 - ' * I  * - * ' I I 4 0 I 

I I I I I I 

0.00 0.10 0.20 0.30 0.40 0.50 0.60 
Histogram of AtmosSigma (dB) 

(MeanEO.2235. MedianEO.2100) 
I/GDR Cycle Summary : Cycle 50 

5 0 ~ ~ ~ ~ ~ ~ ' ~ ~ 1 ~ ~ ~ " ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ; t ~ ' ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ j  
I 
I I 
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20 

8 

k 

5 
Y 15 

w 
10 

I I I I I I I 
5 t .  I 1 .  I . ! * I ' I I I ! I I I ' , , . ! , , . ' ,  
0 2  4 6 8 10 12 14 

SWHKu, rn 

I/GDR Cvcle Sumrnarv : Cvcle 50 

0 1 2 3 4 5 
Histogram of Secondary Gate Index 

VGDR Cvcle Summarv : Cvcle 50 

I I 

0 2 4 6  8 10 12 14 
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Attachment D: Software Under Change Control 

FORTRAN sou rce code 
1. topextime.lib 
2. topexgdr.lib 
3. topexgeneral.lib 
4. dog& 

Datafiles 
1. none. 

IQkQde 
1. igdrpass.pro 
2. igdrdbpro 
3. igdrsum.pro 



I 

TOPEX In terOffice Menlo 

To: 

From: Hayden Gordon 

Date: April 1, 1994 

Subject: 

Ron Brooks, Ron Forsythc, George Hnyne, David Hancock, Craig Purdy 

Change Coiirrol Siaius for (1)GDR Processing Module 

By this memo, the NASA Radar Altimeter (Interim) Geophysical Data Record ((1)GDR) processing 
module and assodated standard h t a  products are considered baseline2 %id placed under change control; 
changes affecting m y  of the baselined software will be handled according to the TOPEX Software 
Development Team (SWDT) change control policy (sated below). 

Attached is a summary of the functions performed by the module, the database structures. a sample of the 
standard products generated, and a list of the source code and dam files affected. 

SWDT Ch anoe Contra1 Palicy 

Any changes to SWDT baselined software, under change conuol, will be handled according to the 
following process: 

1. A memo describing the requested ch'mge will be generated and circulated to all members of the 
TOPEX Algorithm Development Team (ADT), and to the SWDT (for implementation 
comments). 

2. The memo will be discussed at a meetins (regular or special) of the ADT, at which time any 
special implementation comments (from the SWDT) will be .considered. If the change is 
approved by the ADT, a priority will be assigned. The process will not proceed beyond this step 
until ADT approval is secured 

3. An SWDT Work RequeSi will be generated, signed by the NASA SWDT manager, and attached 
as a cover to the original memo. 

4. The SWDT request will be given a title, EA SN Chg #, and processed in the normal manner. 

5. When the request is completed, a brief memo will be generated by the SWDT to summarize the 
change, to h t e  the chanye (the date when i1nplemented .and the date when the change will 
appear in the data), and to list the affected routines and data files. Any new or modified 
products will be atached, if applicable. The implementation memo will be delivered to all 
members of the ADT, and the process will be complete. 

CC: Jeff' Lee, Dennis Lockwood, Cl~d Purdy 
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TOPEX Interoffice Memo 

To: 

From: Hayden Gordon 

Date: April 11, 1994 

Suhifxt: 

Ron Brooks, Roil Forsytlie, George Hayxie. David Hmcock 

Chaige to (1)GDR Processing Module: SS H Residual Correction 

Attached is a.memo from Dennis Lockwood & Jeff Lee which addresses an error in the implemented 
compuration the Sea Surface Height (SSH) Residual in the baselined (1)GDR processing module. A 
recommended approach to correct the problem is outlined in the request. Please consider the request, 
provide written comments if desired, and we will discuss it for possible implementation at the next ADT 
meeting. 

Thanks, 

CC: Jeff Lee, Dennis Lockwood, Carol Purdy 



To : 

Subject: Suggested Correction to I/GDR Processing. 
Software Development Team 
TOPEX Project 
NASA GSFUWFF 

In testing alternate methods for computing Sea Surface Height Residual (SSHRes), 
we have discovered a programming error in the current computation. Incorrect 
values for SeaSurfHgt and MeanSeaSurf are being used in the computation. This 
renders the SSHRes invalid. 

, 

We recommend that the GDR processing module, dogdr be modified to use the 
correct values for SeaSurfHgt and MeanSeaSurf. Furthermore, all standard plots 
must be modified to reflect new scales for SSHRes and SSHRes RMS. The TOPEX 
team must also decide if it will be necessary to go back and re-process all the GDR 
data since the data in the database is not valid. 

Since dogdr is change-controlled software, this memo is to advise the team of a 
problem and offer a suggested correction. A software change notice will be 
required in order to fix the problem and testing will have to be done to determine 
new scales for the standard GDR plots. 
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To: D i s t r ibu t ion  
From: Ron Brooks 
Date: May 4, 1994 
S u b j e c t :  SSH Residual Computations 

Reference: H. Gordon Memorandum of Apr i l  11, 1994 

'I I 

I 
I Haydenfs memorandum states t h a t  there w a s  an implementation error - 

i n  the computation of t h e  SSH residuals. 
Act ion Item, Dennis Lockwood and I have worked towards: 

I n  response t o  an ADT 

1. Test ing the r ev i sed  code. 

2. Assessing the Rapp modification t o  the m e a  sea su r face .  
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Code Revision and Tes t ing  

T h e  Sea-Surf - H g h t  residual (SSHres) is  computed as: 

SSHres  (mm) = Sea-Surf H g h t  - Ocean T i d e  - Solid Ear th  T i d e  - - - - - 
Pole T i d e  - Baro Corr - Mean Sea Surf - - - - 

A l l  of these are d i r e c t l y  accessible from the IGDR f i le ,  excep t  
f o r  Baro Corr, the inve r se  barometer effect. 'Baro Corr i s  based. 
on Dry - Tropo and Lat i tude  from the  I G D R  f i l e  as: 

- 

B a r 0  Corr (mm) = - 
-10.1 [Dry - Tropo/ (-2.273 (1+0.0026*cos (2*Latitude) ) )  -1013.31 

In the original implementation, Sea Surf-Hght and Mean-Sea-Surf . 
w e r e  i n a d v e r t e n t l y  set t o  zero,  and thus the computed SSHres 
v a l u e s  w e r e  q u i t e  small. 

Dennis changed the  code i n  h i s  software test bed;,and provided 
sp readshee t  values  t o  m e  f o r  independent t e s t i n g .  I w a s  able t o  
v e r i f y  t h a t  the  new code i s  working s a t i s f a c t o r i l y .  

Using t h e  n e w  code, SSHres mean and r m s  va lues  were computed for 
t h r e e  c y c l e s :  1 0 ,  30, and 50 .  The r e s u l t s  w e r e :  

Cycle 1 0  Mean = +388 .3  mm RMS = 92.2 mm 
Cycle 30 Mean = +402.6 mm RMS = 93.2 mm 
Cycle 50 Mean = +398.7 mm RMS = 92.4 mm 

Rapp Revis ion  t o  Mean Sea Surface 

Richard Rapp has derived a l a t i t ude / long i tude  dependent 



c o r r e c t i o n  t o  the  ( 1 ) G D R  mean sea  su r face  va lues  where 

Rapp's i n i t i a l  c o e f f i c i e n t s  are: dR=+400 mm, dX=O, dY=+240 mm, 
and dZ=O.  

As before, Dennis implemented t h e  appropr i a t e  test bed code and 
provided a .  spreadsheet for v e r i f i c a t i o n .  I verified t h a t  the 
code for the Rapp modif icat ion was working c o r r e c t l y .  

Using t h e  Rapp-modification code, SSHres mean and r m s  v a l u e s  were 
again  computed for three cycles:  1 0 ,  30, and 50 .  The r e s u l t s  
w e r e  : 

C y c l e  1 0  Mean = +2.3 rnm ms = 92.2 mm 
RMS = 93.2 nun Cyc le  30  

Cyc le  50 Mean = +12-3 RMS = 92.4 mm 
M e a n  = i 1 8 . 6  mm 

Recoriendztion 

T h e  Rapp modif icat ion p r imar i ly  compensates f o r  a bias of 400 mm 
between the TOPEX-derived sea sur face  heights and the m e a n  sea 
s u r f a c e  heights on the (1)GDR tapes; there is  a smaller, 
geographical ly-correlated mean height  co r rec t ion .  As long as w e  
have c o n s i s t e n t  cycle-to-cycle geographic coverage, it shouldn ' t  
matter which of t h e  two methods of computing SSHres is used; w e  
can still look a t  t h e  relative cycle-to-cycle changes. 

However, i f  w e  wish t o  trace the SSHres pat tern back to t h e  e a r l y  
c y c l e s  when there was in t ra -cyc le  altimeter s h a r i n g  and non- 
unif om geographic coverzge, w e  should use the modified Rapp 
method. Based on my impression t h a t  w e  w i l l  want t o  examine the 
t r e n d s  over a longer term, I recommend tha t  t h e  modi€ied Rapp 
computations be implemented i n  the data base process ing .  

cc: 
Ron Forsythe 
Hayden Gordon 
George Hayne 
David Hancock 
Jeff L e e  
Dennis Lockwood 
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To:  Dis t r ibu t ion  
From: Ron Brooks 
Date: May 23, 1994 
S u b j e c t :  Reference for Rapp Modification t o  Mean Sea-Surf - 

3. modification t o  Mean Sea Surf i n  t h e  TOPEX data base is b e i n g  
implemented. 
The modification is-based on Richard R q p '  s der iva t ion  where: 

Mean S e L S u r f  i s  used t o  c a l c u l a t e  SSHres .  

Me-=n-sea-Skf - R ~ P P  = Mean-Sea-Surf + dR + dx cos(1at) cos(1ong)  i 
dY cos (1a t )  s i n  (long) + d Z  s i n ( 1 a t ) .  

Rapp's i n i t i a l  c o e f f i c i e n t s  are: &=+go0 mm, d x = O ,  dY=+24O m, 
and dZ=O. 

The referenced source of this equation is Section 3.4-3 of 
C-DR U s e r s  Handbook. 

t h e  

cc: 
Ron Forsythr 
Hayden Gordon 
George Hayne 
David fiancock 
Jeff Lee 
Dennis Lockwood 
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TOPEX Interoffice Memo 

To: 

From: Hayden Gordon 

Date: June 2,1994 

Subject: 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock. Craig Purdy 

EA S/W Chg 14: SSH Residual Correction 

Attached is a memo h m  Dennis Lockwood & Jeff Lee which addresses an error in the implemented 
computation of the Sea  Suxface Height (SSH) Residual in the baseIined OGDR Processing Module. This 
change, designated Engineering Assessment Software Change Request 14, has been completed. The 
programming error was carrected, the old calculation method commented out in the code, abd the Rapp 
calculation method inserted. The anached paperwork from Ron Brooks explains the Rapp calculation of 
SSH Residual, shows some results from testing, and documents the source of the Rapp method. The 
software change is effective June 1,1994, and the IGDRS arriving from JPL beginning June 2 (IGDR 
Cycle 62, Pass70) will be processed with the new software. No standard products have been affected, the 
data will display properiy on existing graphs without any scale change. Upon direction from the ADT, 
reprocessing of all GDRs will commence, and &odd take from 30 to 45 days to complete. 

Thanks. 

CC: Jeff Lee, Dennis Lockwood, Carol Purdy 
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To : 

Subject: Suggested Correction to I/GDR Processing. 
Software Development Team 
TOPEX Project 
NASA GSFUWFF 

In testing alternate methods for computing Sea Surface Height Residual (SSHRes), 
we have discovered a programming error in the current computation. Incorrect 
values for SeaSurfHgt and MeanSeaSurf are being used in the computation. This 
renders the SSHRes invalid. 

We recommend that the GDR processing module, dogdr be modified to use the 
correct values for SeaSurfHgt and MeanSeaSurf. Furthermore, all standard plots 
must be modified to reflect new scales for SSHRes and SSHRes RMS. The TOPEX 
team must also decide if it will be necessary to go back and re-process all the GDR 
data since the data in the database is not valid. 

Since dogdr is change-controlled software, this memo is to advise the team of a 
problem and offer a suggested correction. A software change notice will be 
required in order to fix the problem and testing will have to be done to determine 
new scales for the standard GDR plots. 



To: Hayden Gordon 
From: Ron Brooks 
D a t e :  August 10, 1 9 9 4  
subject: Changing the Scale of the  SSH Residual RMS Histogram within the 
(1)GDR Cycle Summary 

A software change is requested, to  accomplish the  following: 

Change the scale of the SSH Residual RMS histogram p lo t  within the 
( I I G D R  cycle Summary. Suggested scale changes, based on the 
results of D e n n i s  Lockwood's studies are: 

0-8 for  the vert ical  scale  
0-300 for the horizontal scale 
B i n  s i z e  of 5 

cc : 
Dzvia Hancock 
George H a y n e  
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Change in (1)GDR Data Bzse 

Software changes for the (IIGDR data base program are requested, to 
accomplish the following: 

1. Assign identifiers .ag or 'b' to the one-minute segments in 
the (1)GDR data base. The segment would be an .am if it 
were an ascending pass in the northern hemisphere (>5 deg 
and c60 deg latitude) OR if it were a descending pass in the 
southern hemisphere (<-5 deg and >-60 deg latitude); in 
either event, the range-rate is positive. The segment would. 
be a 'b' if it w e r e  a descending pass in the northern 
hemisphere (>5 deg and <60 deg latitude) OR if it were an 
ascending pass in the southern hemisphere (<-5 deg and >-60 
deg latitude); in either event, the range-rate is negative. 

2 .  For Off-Nadir Angle in the (1)GDR data base, store the 
median rather than the mean value. 

cc : 
David Hancock 
G e o r g e  Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Applying Calibration Corrections to (1)GDR Data 

Retrieval Products 

A software change is requested, to accomplish the following: 

Apply, as a part of routine processing, time-varying calibration 
corrections to standard retrieval products from the (I) GDR data 
base. AGC corrections would be added to sigma-naught. SWH 
corrections would be added to SWH. Height corrections would be 
subtracted from sea surface height. 

For example, there presently exists a table of AGC calibration 
corrections which is periodically updated. Some of these corrections 
have been already applied (by the TGS) to the altimeter measurements; 
others have not. We would wish to routinely apply these remaining 
corrections to the sigma-naught retrieval products from the (1)GDR data 
base. 

It is anticipated that similar calibration correction tables will become 
populated with values for SWH and for range. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 (Revised August 16, 1994) 
Subject: Change in Summary1 (IIGDR Data Base 

Software changes for the S k r y  (1)GDR data base program are requested, 
to accomplish the following: 

1. Assign identifiers 'a' or 'b' to the one-minute segments in 
the Sumnary (1)GDR data base. The segment would be an '2. 
if it were an ascending pass in the northern hemisphere (>S 
deg and e60 deg latitude) OR if it were a descending pass in 
the southern hemisphere (e -5  deg and >-60 deg latitude); in 
either event, the range-rate is positive. The segment would 
be a 'b' if it were a descending pass in the northern 
hemisphere (>5 deg and c60 deg latitude) OR if it were an 
ascending pass in the southern hemisphere (e-5 deg and >-60 
des latitude) ; in either event, the range-rate is negztive. 

2. For Off-Nadir Angle in the Summary (1)GDR data base, store 
. .  the e;,. ,-- .- A :k meaa value ( 0  <Angles 0 . 2 ) .  

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 

* Changes in hold and strikeout as a result of instructions from the combined ADT/SWDT meeting. 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 11, 1994 
Subject: Changing the Scale of the 'SSHResidualRMS Plot Within the (1)GDR 

Launch-to-Dste Summary 

A software chnge is requested, to accomplish the following: 

Change the scale of the SSHResidualRMS plot within the (1)GDR 
Launch-to-Date Summary. The suggested scale change, based on the 
results of Dennis Lockwood's studies is: 

80-100 mm f o r  the vertical scale 

Note: This increased vertical scale of 80-100 (previously 0-2'0) 1s 
required to accommodate the revised SSHResRMS computations, based on the 
Rapp method. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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TOPEX InterOffice Memo 

To: 

From: Hayden Gordon 

Date. August 12,1994 

Subject: 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock 

Change to OGDR Processing Module: SSHResRMS Plot Scale Changes 

Attached are two memos from Ron Brooks which addrtss plot scale b g e s  needed in the 
SSH-Rsidual,RMS plots with reference to the baselined OGDR processing module. Please consider the 
requesz, provide writter. comxzeilts if desired and we wiU discuss it for possible implementation at the 
next ADT meeting. 

Thanks 

C C  Jeff Lee, Dennis Lockwood, Carol Purdy 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Changing the Scale of the SSH Residual RMS Histogram within the 
(IIGDR Cycle Summary 

A software change is requested, to accomplish the following: 

Change the scale of the SSH Residual RMS histogram plot within the 
(1)GDR Cycle Summary. Suggested scale changes, based on the 
results of Dennis Lockwood's studies are: 

0-8 for the vertical scale 
0-300 for the horizontal scale 
Bin size of 5 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 

To: Hayden Gordon 
From: Ron Brooks 
Date: August 11, 1994 
Subject: Changing the Scale of the SSHResidualRMS Plot Within the (IIGDR 

- - .  Launch-to-Date Summary 

A software change is requested, to accomplish the following: 

Change the scale of the SSHResidualRMS plot within the (IIGDR 
Launch-to-Date Summary. The suggested scale change, based on the 
results of Dennis Lockwood's studies is: 

80-100 nun for the vertical scale 

Note: This increased vertical scale of 80-100 (previously 0-2'0) iS 
required to accommodate the revised SSHResRMS computations, based on the 
Rapp method. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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I TOPEX Interoffice Memo 

To: 

From: Hayden Gordon 

Date: August 12,1994 

Subject: 

Ron Brooks, Ron Fonythe, George Hayne, David Hancock I 
Change to OGDR Rocesing Module: Apply CAL Corrections 

Attached is a memo from Ron Brooks which addresses the application of calibration corm31 -0m to data 
retrieved from the OGDR database (and, hence, any derived products) with reference to the baselined 
OGDR processing module. Please consider the request, provide wriaen comments if desired, and we will 
discuss it for possible implementation at the next ADT meeting. 

Thanks, 

I 

CC: Jeff Lee, Dennis Lockwood, Carol Purdy I 

I.. 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Applying Calibration Corrections to (IIGDR Data 

Retrieval Products 

A software change is requested, to accomplish the following: 

Apply, as a part of routine processing, time-varying calibration 
corrections to standard retrieval products from the (1)GDR data 
base. AGC corrections would be added to sigma-naught. SWH 
corrections would be added to SWH. Height corrections would be 
subtracted from sea surface height. 

For example, there presently exists a table of AGC calibration 
corrections which is periodically updated. Some of these corrections 
have been already applied (by the TGS) to the altimeter measurements; 
others have not. We would wish to routinely apply these remaining 
corrections to the sigma-naught retrieval products from the (1)GDR data 
base. 

It is anticipated that similar calibration correction tables will become 
populated with values for SWH and for range. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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TOPEX InterOffice Memo 

To: 

From: Hayden Gordon 

Dak  August 12,1994 

Subject: 

Anached is a memo &om Ron Brooks which addresses an additional parameter to differentiate between 
+/- Range Rates, and a change in the statistical parameter calculated for Off-Nadir Angle, with reference 
to the W D R  database within the baselined OGDR processing module. If there are m o t h e r  
changesladditioas to the W D R  database, please bring these to the attention of the ADT/SWDT at this 
time. Please consider the request, provide written comments if desired, and we will discuss it for possible 
implementation at the next ADT meeting. 

ThanLs. 

Ron Brooks, Ron Fonythe, George Hayne, David Hancock 

Change to (I)GDR Recessing Module: Database Additions 

CC: Jeff Lee, Dennis Lockwood, Carol Purdy 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Change in (1)GDR Data Base 

Software changes for the (1)GDR data base program are requested, to 
accomplish the following: 

1. Assign identifiers 'a' or 'b' to the one-minute segments in 
the (1)GDR data base. The segment would be an 'a" if it 
were an ascending pass in the northern hemisphere (>S deg 
and <60 deg latitude) OR if it were a descending pass in the 
southern hemisphere (<-5 deg and >-60 deg latitude); in 
either event, the range-rate is positive. The segment would 
be a 'b' if it were a descending pass in the northern 
hemisphere (>5 deg and <60 deg latitude) OR if it were an 
ascending pass in the southern hemisphere (<-5 deg and >-60 
deg latitude); in either event, the range-rate is negative. 

2. For Off-Nadir Angle in the (1)GDR data base, store the 
median rather than the mean value. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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TOPEX Interoffice Memo 

To: 

From: Hayden Gordon 

Date: September 9.1994 

Subject: 

Attached is a memo from Dennis Lodcwood and Jeff Lee which addresses a dl anomaly found in the 
OGDR Pass plots within the baselined (I)GDR software. Please consider the request, provide written 
comments if d e s i i  and we will discuss it for possible implementation at the next ADT meeting. 

Thanks, 

Ron Brooks. Ron Forsythe, George Hayne. David Hancock 

Change to (I)GDR Procasing Module: Pass Plot Correction 

C C  Jeff Lee, Dennis Lockwood, Carol Purdy (w/out aaach.) 



CSC/ Hayden Gordo 
To: From: CSC/Dennis Lockw Jkqrg& 
Date: September 2,1994 L 

Subject: Suggested Correction to IGDR Plotting. 
Software Development Team 
TOPEX Project 
NASA GSFCIWFF 

In testing MGDR software, we have discovered a potential problem with the 
IGDR pass plotting IDL program, igdrpass. An assumption is made when 
determining grid values, that there will be no large data gaps. This assumption 
is proved invalid on certain passes when the TOPEX ALT crosses over South 
America and also when POSEIDON returns no data over land. The problem 
has been corrected in mgdrpass. We recommend that the same changed be 
made in igdrpass. Sample plots are attached. 
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LM) 

UTC 

Cycle 071, Pass 020 

NumRec =659, Interval = 10 
Plot Created : Fri Sep 2 08:45:17 1994 



I 

L.L 66.1 44.1 -59.6 53.4 46.3 38.6 -30.5 -22.3 -14.0 -5.6 27 10.9 24.6 32.6 40A 48.0 55.1 60.0 64.0 
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I 
~d 

L~ 

L 

Cycle 071, Pass 033 
Start Time (UTC) : 1994231T11:53:49 
Start Time (Sec) : -16940770.786 
Input File: igdr-sci-071-033.std 
NumRec =587, lntenral= 1 o 
Plot Created : Fri Sep 2 08:46:38 1994 



Cycle 071, Pass 020 
Start Time (UTC) : 1994230T23:43:02 
Start Time (Sec) : -1 6947461 8.096 

NumRec =659. Interval = i o  
Plot Created : Fri Sep 2 08:49:42 1994 



Cycle 071, Pass 033 I 

NumRec =587, Interval = IO 
Plot Created : Fri Sep 2 08:51 :o3 1 994 



. .  

I 

TOPEX Interofice Memo I 
To: 

From: Hayden Gordon 

Date: September 9,1994 

Subject: 

Attached are two memos from Ron Brooks which address plot scale changes needed in the 
SSH-Residual-RMS plots with reference to the baselined OGDR processing module. The change, 
designated Engineering Assessment Software Change Request 18, has been completed. IDL programs 
?gdrdb.pro' & 'Igdrsum.pro' were nod3ied on 9/2/94; 2 sample of each plot prduced by these programs 
is attached. 

Thanks, 

Ron Brooks, Ron Forsythe, George Hayne, David Elancock, Craig Purdy I 
I 
1 
I 

EA S / W  Chg 18: SSHResRMS Plot Scale Changes 

I CC: Jeff Lee, Dennis LockwooQ Carol Purdy 

I 
I 
I 
I 
I 
I 



To: Hayden Gordon 
From: Ron Brooks 
Date: August 10, 1994 
Subject: Changing the Scale of the SSH Residual RMS Histogram within the 
(1)GDR Cycle Summary 

A software change is requested, to accomplish the following: 

Change the scale of the SSH Residual RMS histogram plot within the 
(IIGDR Cycle Summary. Suggested scale changes, based on the 
results of Dennis Lockwood's studies are: 

0-8 for the vertical scale 
0-300 for  the horizontal scale 
Bin size of 5 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 

To: Hayden Gordon 
From: Ron Brooks 
Date: August 11, 1994 
Subject: Changing the scale of the SSHResidualRMS Plot Within the (1)GDR 

Launch-to-Date Summary 

A software change is requested, to accomplish the following: 

Change the scale of the SSHResidualRMS plot within the (1)GDR 
Launch-to-Date Summary. The suggested scale change, based on the 
results of Dennis Lockwood's studies is: 

80-100 mm for the vertical scale 

Note: This increased vertical scale of 80-100 (previously 0-20) is 
required to accommodate the revised SSHResRMS computations, based on the 
Rapp method. 

cc : 
David Hancock 
George Hayne 
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 
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TOPEX Interoffice Memo 

To: 

From: Hayden Gordon 

Date: September 9,1994 

Subject: 

Ron Brooks, Ron Forsythe. George Hayne, David Hancock, Craig h r d y  

EA S/W Chg 16: Summary Database Additions 

Attached is a memo from Ron Brooks which addresses an additional parameter to differentiate between 
+/- Range Rates, and a change in the statistical parameter calculated for Off-Nadir Angle, with refezence 
to the Summary OGDR database. This change, designated Engineering Assessment Software Change 
Request 16, has been completed. The database code was modified to process 'a' & 'b' acmrding to the 
memo, the structure of the Summary Database changed to accommodate ONA-A & ONA-B , the 
Summary Database regenerated, the IGDR Summary Plot program modified, and a new Launch-to-Date 
plot made. The change was made 9/6/94, and the affected plot produas are attached. 

Thanks, 

C C  Jeff Lee, Dennis Lockwood, Carol Purdy 



To: Eeyden Gordon 
From: Ron Brooks 
Date: August '10, 1994 (Revise6 August 16, 1994) 
Subject: Chenge in Smmaa-yl (IIGDR Data Ease 

S o f t w e r e  chances for the S---y (i)GDR eate base progrzii zrE requested, 
to accomplish the following: 

1. Assign identifiers '2. or 'b' to the one-minuix segments in 
the S u i m ~ ~ r y  (I)GDR data base. The segment would be n .zm 
if it w e r e  an ascending pass in the northern hemisphere (>5 
deg znd <60 deg latitude) OR if it were a descenciing pass in 
the southern henisphere (e-5 l e g  a d  >-60 deg latitude); in 
either event, the range-rete is positive. The sement would 
be e 'b' if it verE a descesding FZSS ir: the norchorn 
hmisphere (>5  deg a d  <60 deg latitude) OR if it were EI 
ascending pass ir? the southern hemisphere (<-5 deg a d  >-60 
deg 1atituZs); in either event, the range-rate is negative. 

2 .  For Off-Nadir Pngle in the S u z m z r y  (I)C-DR data base, store 
- .  . . the -- tk,, ::;e m e a  value ( 0  5 Jxgle I 0.2) . 

cc : 
David H~?cock 
George H a y n e  
Ron Forsythe 
Dennis Lockwood 
Jeff Lee 

* Changcs in bold and suikeour as a resulr of instructions from the combined ADT/SWDT meeting. 
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TOPEX InterOffice Memo 

I 
I 
I 
I 
I 

I 

To: 

From: Hayden Gordon 

Date: September 21,1994 

Subject: 

Ron Brooks, Ron Forsylhe, George Hayne, David Hancock, Craig Purdy 

EA S/W Chg 21: (I)GDR Pass Plot Correction 

Attached is a memo from Dennis Lockwood and Jeff Lee which addresses a small anomaly found in the 
OGDR Pass pIots within the baselied ( X D R  software. ?his c b g e ,  designated Enginering 
Assessment Software Change Request 21, has been completed. The change was implemented on 9/16/94, 
and will become effective beginning with Cycle 073, Pass101 data Copies of the output products are 
attached. 

I C C  Jeff Lee, Dennis Lockwood, Carol h d y  (w/out aaach.) 
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TOPEX InterOffce Memo 

To: 

From: Hayden Gordon 

Date: September 21,1994 

Subject: 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock 

Change to 0)GDR Summary Database: 10 Editing & Scale Revisions 
~ ~~ 

Attached is a memo from Ron Brooks which addresses changes to the OGDR Summary Database and 
associated derived plots within the baselined OGDR software. Please consider the request, provide 
written comments if desk& and we will discuss it for possible implementation at the next ADT meeting. 

Thanks, 

CC: Jeff Lee, Dennis Lockwood, carol Purdy (w/out attach.) 
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To: Hayden Gordon 
From: Ron Brooks 
Date: September 20, 1 9 9 4  
S u b j e c t :  Changes t o  ( 1 ) G D R  Summary Data Base and A s s o c i a t e d  P l o t s  

Changes t o  t h e  ( 1 ) G D R  Summary Data Base and  a s s o c i a t e d  p l o t s  a r e  
r e q u e s t e d ,  as f o l l o w s :  

1. E d i t  a l l  parameters whenever: 
O f f - N a d i r  Angle >0.12 deg o r  SigmaO-ku >16 dB. 

2 .  U s e  1-min segments only '  when number o f  r e c o r d s  >45.  

3 .  Delete t h e  p l o t  of  "Cumulative Histogram of SSHBad09". 

4 .  A d d  a p l o t  of Sigma0 Ku ( h o r i z o n t a l  a x i s )  v s .  SigmaO C 
Scale of  h o r i z o n t a l  a x i s  would  be x- ( v e r t i c a l  a x i s ) .  

16 ,  scale o f  v e r t i c a l  a x i s  would be 10-20 .  

5. Change h o r i z o n t a l  scale of  His togram of S i g m a 0  Ku f r o m  - 
4-20 t o  6-16 .  

6. Change h o r i z o n t a l  scale o f  His togram of S i g m a O  C from - 
8-24 t o  10-20. 

7 .  O n  t h e  s c a t t e r g r a m  p l o t  of  SigmaOKu v s .  Off Nadir 
Angle, change t h e  v e r t i c a l  scale f rom 5-25 t o  5-20,  and 
change t h e  h o r i z o n t a l  scale from 0 .0 -0 .4  t o  0 . 0 - 0 . 2 .  

8 .  On t h e  s c a t t e r g r a m  p l o t  o f  SigmaOKu vs.  SWHKu, change  
the v e r t i c a l  scale from 5-25 t o  5-20. 

9. A d d  t o  t h e  d a t a b a s e  summary the number of p o i n t s  ed i t ed  
by  O f f - N a d i r  Angle >0.12 deg and  the  t o t a l  number of 
p o i n t s  e d i t e d  by a l l  t h r e e  c r i t e r i a  l is ted i n  items 1 
a n d  2 above. 

1 0 .  Rerun a l l  ( 1 ) G D R  Cycle  Summaries t o  d a t e  w i t h  new 
c r i t e r i a  ( t h i s  may require a separate r e q u e s t ? )  

cc: 
David Hancock 
George Hayne 
Ron F o r s y t h e  
Jeff Lee 
Dennis  Lockwood 
Caro l  Purdy 



Software Development Team 

CSC/Hayden Gordo 
( P ' *  

To : 
From: CSC/Dennis L&wood, CSC/Jiff &e---- 
Date: October 28,1994 
Subject: GDR Cydes 1-8 absence. 

TOPEX Project 
NASA GSFC/WFF 

In response to a question raised by George Hayne regarding absence of GDR cycles 1-8, 
please review and file attached memo from JFL. Refer to Page 1, Paragraph 6. This 
states that the Alt-Bad1 bit 7 is set. Under GDR processing requirements if any bits of 
the Alt-Bad1 word are set, the record is considered '%ad." 
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I GDR Comments -- Cycles 4, 5 ,  6, 7,  8, 30 93/09/0 1 

GDR Comments -- Cycles 4, 5, 6, 7, 8, 30 

General 

1 .  Cycle 30 continues the regular distribution of NASA GDRs. Cycles 4 - 8 com- 
plete the reprocessing the early mission data when the satellite attitude system was 
not calibrated (See below). Cycle 31 was entirely SSALT (CNES). T h u s ,  the next 
NASA GDRs you will receive will be in mid-October when cycles 32 - 35 are 
completed per the original agreement between PO-DAAC and the Project for 
sGpping sets of 3 cycles. 

I 
I 
I 

2. The correct Software Interface Specification for reprocessed data, all data f rom 
cycle 23 onward, and all GDRs is 
"GDR Data", Project Document 633-751-23-004, JPL D-8594, Rev. C ,  
March 1993. 

I 
I 

3. Data from cvcles 1 through 8 should be used with meat caution and conclu- 
sions rezardinp chanpes between these cvcles and later cvcles should be re- 
viewed carefully. I 

I 
I 

4. A leap second occurred June 30, 1993 at 181T23:59:60 during cycle 29 
pass 083. Note that time taes in seconds can not be differenced across this date. 
See the GDR Users Handbook for details. 

5. A complete draft of the revised GDR Users Handbook is planned for early 
September distribution. I 

Technical 
1. For cycles 1 - 8 (to pass 189) Alt - Badl bit 7 (~1022 Ranee correction) is alwavs 
set (1). 
This is because the satellite attitude is not usable for computing the variable part of 
the center of gravity correction (~1038 CG Corr, #91) ; the static CG correction 
and the part due to any attitude bias usEd toattempt to correct the altimeter pointing 
are included. Thus, i t  is not possible to use the Ait Badl = Geo Bad = 0 flag 
selection criteria. 
For flag usage, check section 3.3.7 of the new GDR Users Handbook. 

I 
1 
I - - 

1 



GDR Comments -- Cycles 4, 5 ,  6 ,  7, 8, 30 93/09/0 1 

2 .  T h e  sd te ! l~  z attitude control system was first calibrated on 
1992-34312 1 42:44, cycle 8, pass 189. After this time, the pointing was much 
improved, hc CG correction is computed, and Alt - Bad1 bit 7 (s1022 Range correc- 
tion) becon ,e: usable. 
The attitude. cmtrol system was further calibrated on 1992-353T19:46: 12, 
cycle 9 ,  p, 
1992-357T17:22:33, cycle 10, pass 035, when a new attitude bias was sent to the 
sarelli te. 

.88. The pointing was brought completely within specification on 

The off nadir angle is generally smaller for cycles 4 - 8 than 1 - 3. However, users 
are reminded that the data are cutoff at 0.45 deg as that is the limit to which the 
computation is valid. Thus, there are points with 0 for DR(SWH/Att) simply 
because the off nadir angle exceeded the limit. A second point regarding . 

DR(SWH/Att) is that the value is less reliable for off nadir angles greater than 
0.3 deg. The actual additional error will depend on both attitude and SWH, but it 
will typically be 1 to 2 cm. 

3. In reviewing the data for cycles 1 - 3, it was observed that the histogram of the 
difference between Wet Tropo Rad and Wet Tropo FMO was different for values 
less than about -70 mmri.e., (wet Tropo RCd - WeT Tropo FMO) < -70, than 
cycle 28. This corresponds to theTMR path length c o r r e c t h  being more than . 
7 cm greater than the model value. The change is that in early cycles the histogram 
declines smoothly from the peak at zero difference to no counts at a difference of  
15 cm while in the later cycles the decline in counts shows a sharp break at about 
-70 mm. There is no apparent change in the histogram shape for positive 
differences or in the histogram of Wet Tropo Rad values. Review of the 
histograms of all cycles showed that tliere was essentially a step change in the type 
of histogram between cycles 16 and 17 (February 28, 1993). 
Data for cycles 5 and 30 are different from this pattern, but cycles 4, 6, 7, 8 con- 
tinue the trend noted previously. Investigation of this effect is continuing. 

Cvcle 4 

1. The data begin with pass 044; SSALT was On before that time. There are 21 1 
passes of Alt data. 

2. An attitude bias to improve overall pointing of 

was introduced on pass 101, 1992-300T19:35:36 . 
Most off nadir angles are less 0.24 deg. 

Roll = -.11 deg, Pitch = + .4 deg 

2 
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GDR Comments - -  Cycles 4, 5 ,  6 ,  7 ,  8, 30 93 /09/0 1 

Altimeter boresight calibrations v. c'r 2 performed for approximately 10 minutes 
starthe at 
Pass i992-doyThh: rnm:ss 
005 2 97T00 : 3 2 : 00 
182 303T23 :33:00 . 
3. A histogram of sea surface height minus mean sea surface (without tidal 
corrections) will show an excess near + 12 cm of about 500 counts. This may be 
caused by a very sharp peak (about S O 0 0  extra counts) in the Earth tide histogram at 
-12 cm. It is-believed that the tidal models are correct and that this is simply a 
" nu rn e r ica 1 (0 r, as t r o n o m i c a 1) ac c id e n t " . 

Cvcle 5 

1. SSALT was On for passes 219-244. There are 228 passes of Alt data. 

2. Off nadir angles are mostly less 0.35 deg. Recall that the pointing angle/seasbte 
corrections become less reliable for angles greater than 0.3 deg. 
AI timeter boresight calibrations were performed for approximately 10 minutes 
starting at 

106 3 1 OT22:09:OO . 

I 
I Pass 1992-doyThh:mm:ss 

I .  
I Cvcle 6 

I .  SSALT was On for passes 19-45 and 220-244. There are 202 passes of Ah data. I 
1 
I 
I 

2. Off nadir angles are mostly less 0.35 deg; however, the attitude did exceed 
0.45 deg during this cycle. 
Altimeter boresight calibrations were performed for approximately 14 minutes 
starting at 
Pass 992-do yThh: mm: ss 
030 3 17T2053:OO (SSALT) 
208 324T19:38:OO 
234 325T20:OI :OO (SSALT) . 

I 

i 

I 
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GDR Comments - -  Cycles 4, 5 ,  6 ,  7, 8. .30 93 /09/0 1 

Cvcle 7 

1 .  This cycle is all NASA Ah data. 

2 .  There are two peaks in the off nadir angle distribution: -09 and -28 deg. Some 
points exceed .45 deg. 

Cvcle 8 

1. SSALT was On for passes 220-254. There are 218 passes of Alt data. 

2. Off nadir angles are mostly less 0.35 deg; however, the attitude did exceed 
0.45 deg during this cycle. 
As noted above the satellite attitude control system was calibrated on 
1992-343T21:42:44, cycle 8; pass 189. After this time, the pointing was much 
improved, the CG correction is computed, and Alt Bad1 bit 7 (s1022 Range correc- 
tion) becomes usable. 

- 

The pitch bias was changed to +0.15 deg (from +0.4 deg) on pass 089, 1992- 
340T00:06:24 . 

An aitimeter boresight calibration was performed for approximately 26 minutes 
starting at 
Pass 1992-doyThh:mm:ss 
247 346T04: 13:OO (SSALT) . 

Cvcle 30 

1 .  The NASA Alt was On throughout the cycle. 
' .  - 

2. Passes 33 - 34 and 195 - 196 had a relatively large number of data transmission 
errors. This may cause some gaps in TMR data to be flagged (a value will still be 
produced, but i t  will be an extrapolation from previous data). 

4 
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TOPEX InterOEtice Memo 

To: 

From: Hayden Gordon 

Date: October 31,1994 

Subject: GDR Cycles 1-8, Clarification 

Ron Brooks, Ron Forsythe, George Hayne. David Hancock, Craig Purdy 

Attached please find a memo from Dennis Lockwood and Jeff Lee clarifying a question raised by George 
Hayne regarding the absence of Cycles 1-8 in the processed GDR data. 

Please add this memo ar.d its atiichments to the package which was distributed GU April 1, 1994, wi;h the 
cover memo bearing the title, "Change Control Status for (I)GDR Processing Module". 

CC: Jeff k, Dennis Lockwood, Carol h r d y  



To:  Hayden Gordon 
From: Ron Brooks 
Date: February 3, 1 9 9 5  
Sub jec t :  TOPEX Software Modif ica t ion  

I recommend a m o d i f i c a t i o n  t o  t h e  TOPEX c h a n g e - c o n t r o l l e d  
s o f t w a r e ,  t o  change t h e  v e r t i c a l  scales  on t h e  GDR Launch-to-  
D a t e  C y c l e  Summary p l o t s .  The recommended new sca les  a r e  shown 
i n  t h e  Attachment.  

T h e  s e l e c t i o n  of these p a r t i c u l a r  s ca l e s  i s  t h e  r e s u l t  o f  a n  
i t e r a t i v e  s tudy ,  i n  response  t o  Work Reques t s  95 /017  and 95/026.  

These new scales a l l o w  f o r  more meaningful  d i s p l a y s  of t h e  d a t a .  

Attachment:  Newly-Scaled Launch-to-Date Cyc le  Summary P l o t s  

cc : 
David Hancock 
George Hayne 
Ron For sy the  
Dennis Lockwood 
Jeff L e e  
C a r o l  Purdy 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



1 
I 
I 

I 
I 

Launch to Date, CAL-Corrected & Edited 
- I 

I I - 1 # 

I 

I 

I 
I I 

I 
I I 

-- 
- I I 

I 1 

- 
-._ 



Launch to Date, CAL-Corrected & Edited 
4.0' - I I 

I 
I 

I I 

I 

- - I 

I I 

I I 
I , 
I I I 

- - - - - 
I I d 

I I ! - 

t I I 

I I 
I I 

I I 

2.0 I 1 
20 40 60 80 

Cycle 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

20 40 
Cycle 

60 80 



Launch to Date, CAL-Corrected & Edited 
0.060L ' - - - - - 

I I I - 
I 

I I I - 
I 

I I I 
I I I 

I I 

I I I I I 

- - - - - - 

E 

m .- m 
22 w 

20 40 60 80 
Cycle 

Launch to Date, CAL-Corrected & Edited 

20 40 
Cycle 

60 
~ 

80 

Launch to Date, CAL-Corrected & Edited 
1.50c 0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

I 
1 
I 

I 
I 

40 60 80 Cycle 

Launch to Date, CAL-Corrected 8 Edited 

60 80 20 40 
Cycle 

Launch to Date, CAL-Corrected & Edited 

40 60 80 20 
Cycle 

Launch to Date, CAL-Corrected & Edited 

60 80 20 40 
Cycle 



20 40 
Cycle 

60 80 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 20 40 

Cycle 
60 80 



I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



TOPEX Engineering Assessment S/W Change 

To: 
From: Hayden Gordon 
Date: March 15,1995 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock, Craig Purdy 

I 
I Subject: Request #95/046 

GDR Launch-to-Date Cycle Summary Plot Scale Change 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 

A Chmge Request wzs submitted by R. Brooks to modify the vertical scales on  
the GDR Launch-to-Date Cycle Summary plots in the baselined (IIGDR 
Processing Module. The change has been investigated under Study Requests 
#95/0 17 & #95/026. This Engineering Assessment Software Change, designated 
Request #95/046, has been completed. The change was implemented on 2/15/95, 
with revised components of the (1)GDR Processing Module. The SWDT 
completion memo, and sample plots, with new plot scales and labels, are 
attached. 

CC: Jeff Lee, Dennis Lockwood, Carol k d y  (w/out attach.) 



I 

To: CSC/Hayden Gordon 
From: CSC/ Jeff Lee 
Date: February 15,1994 
Subject: RE> Request 95/046 

Software Development 
Team 
TOPEX Project 
NASA GSFC/WFF 

In response to Request#95/046, changes have been made to the following 
components of the GDR processing system: 

igdrsum 
readigdrsum 

no version number 
no version number 

Changed plot scales 
Changed plot labels 

All changes are completed and new software is in place as of 02/15/95. Sample 
products are attached. 
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To: 
From: 
Date: 
subject: 

TOPEX Engineeringbessment S/W Change 

Ron Brooks, Ron Forsythe, George Hayne, David Hancock, Craig Purdy 

Hayden Gordon 
September 29,1995 
Request #95/149 
Geo Bad Bits 

Attached is a memo from Ron Brooks which addresses a proposed change 
to  the baselined IGDR Software. This Engineering Assessment Software 
Change, designated Request #95/149, has been completed. The change was 
implemented on 9/11/95, t o  coincide with the start of IGDR Cycle #log. 
Software changes were made to  GDRDBAvg-f, and a new version 1.2 of 
‘d0GDR.f was released on 9/11/95 A memo from Dennis Lockwood is 
attached showing the current record selection criteria. 
Thanks, 

- . .. 



I 
1 n t em ffi ce Memo r;1 n d u m 

I 3340-95- 185 
December 2 1 ,  1995 

scvcr.~I chdngcs arc nzedcrl i n  SDS IO  riiitkc changcs rcqucstcd by ihe S W T  o r  to enhancc CiDR 
;iccurac~ 

1 
I 
I 
I 

' I .  Provide new tide models (glU61). The SWT has derived numcrous new tide niodels. Afier much 
evalual.ion ihe iwo  selccrcci are a inodcl from the University o1'Texa.s (UT CSR 3.0) and the 
hydrc>d?;n;imic model of LeProvost FES 9S.2.1. Ttic UT modcl is bascd on alrin~cler d k a ,  whilc FES 95 
is main I ?  a hydiuiynamic inodd but with some altimeter data assimilation. The last dccimal of thc FES 
dcsisnarioii indicatcs a change which was iiiadc: after thc October 1995 SRT to correct somc small 
inconsistsncics in thc nioclel. The UT model includcs a loading tide computation. 

'I'licsc ridel?; will also be used by PO-DAAC and AVTSO for h e  merged GDRs. In order to simplify 
sot'iuwc ~i i :U~i i r i i i in~~.  i t  i s  r ~ ~ i i - i i n ~ r i d ~ d  [ha: the CLii-reilt SDS algorilhms bc cixircly ieplaccd by t l ~  
codc w4iich PO-DAAC 11% developed from the moticl providers. 

I 
I 

2. Correct  Pole 'ride (~11363). POD discovcrcd a discrepancy in rhc pole Lidc on the  GDR. The 
problciii I s  i l iat average v;dues (if thc pole position IIIUSI bc subtracted froin thc current valucs ohlaincd 
froin i l w  F'OD. The rcsiil!.ing m o r  is up to 13 iiim. The vdues to subtract arc 

s-pole-avg = 0.04.2 arc sec: v-11olc-avg = 0.293 rirc scc. 

I 
I 
I 

3. Provide iiew surface heighl fields (glO6S). kchard Kapp of Ohio State University has supplied 
ncw geoid and niean sei1 ~ilr-f'iicc Tiles. They have twice the resolution of the currcnt fields. so, 
pat.ticularl\i lix the MSS, :i r r v i x d  intcipolaror is needed ro speed processing. 'fhc ncw ficlds 
ificiir-poratc T O P F X  daw :ind : i i r  consisen1 wirh thc JGM3 prdvily ficld used for POD. 

Thssc. nio~iels will alsn be used 1)y PO-DAAC and AVlSO lor the merged GDRs. In ordcr IO simplify 
sotriurc iiiainicnance. i t  i.; rc.com~ne.ndd that the currerii SDS dgorithnk bc cnrirtly rcplaccd by t.hc 
COdc: \ V l i i C t I  1'0-DAAC: I M S  d<\.cl<)pcJ. 

4. Provide ;Jtmospheric-corrected sizrnaO (gl260) to EM Bias computation (glO64j with revised 
sigma0 offset. Thc EMB is pu;iinckri./.zd in tcrrris of wind spced. Wind spccd i s  ohtaincd froin thc: 
sigm;iO \~:~lus 1)). [able lookiii> l'hc iable is hased on Gcosat values. Coinparison o f  nearly IWU y e u s  ol 
C;evsiiI and I'OPEX sigina0.s indicates I hill t hc offset beiwccu thc 'TOPEX GDR atmosplicric coriccred 
S i g m i O  ;tnd G C o S i l t  is -0.63 dT3. I r i  ordcr to iisc t h s  ol'l'set and to provide ccirrcction fo r  artnosplicr-ic 
dfccr.4. I I  is iicccssary Ih i i l .  l l ic  atmospheric corrected signla0 be passcd 10 the Eh4R computaticm. 

1 



Rehearch by M i k e  Freilich of OSU indicaccs that thc TOPEX atmosphei~ic artenuation correction is fairly 
ilccuriitc (al~hoiigh thc individual vapor and liquid components arc not as reliable). 

5. I<c\*ise EM Rias  cocllicienls to  values found from TOYEX data. Values are not yct :iv;iilablc. We 
llavc'. fir K and C hand dari1 scparawly as requested by Dudlcy Chel lon at the SWT meeting. Thc K band 
r ~ s ~ l r s  we siiidai. to  t h i ) w  found hcfore, but the C band valucs appear to hc rathcr different froin those 
cul-Ic,nily in iisc. M'e arc continuing to tcst the fits. In order 10 provide final parameters, wc will  nccd IC) 

find n proj?er parametric reprcscntation of the non-parametric fits (which wc bclieve to  be inuch more 
r.cliiihlcj i ind to Lest h e  effcct of the new coefficients on the ionosplxrc I f  the latler is significant, then 
the C brind rrmgc bias will nccd t o  be adjustcd also. 

6 .  lievise G D R  !lags (gJO80) to be consistent with t3117 h e  height !lags and tlO61 tide !lags. The 
flags from thc above re\:i:jcd iilgorithnis will need to be stored on the GDR. Sheets w i t h  thc I\lCXs 
indic2ite the desired locations and a reviscd spzcificatibn for g1080 is also provided. 

7. Add fine height. nags to t3117 and pass through to GUR. Attached to the M C K  is ;1 revised 
algorithn~ specification which indicates how 10 produce thcsc flags. The flags in ika te  which 
digitiil iiltcr bank (DFR) i:he signal is in. This is important becausc lcakagcs i n  ~ h c  wtlwfonn appear to 
hc fixcd in thc DFR and :o contrihiitc differently to the measured range as fhc :ic[uiil signal is shil'tcd 
Ixtscd un the operation oi the  hardware. Thc cffcct of the Icakagcs  SO ijiU'iCS wit11 gate indcx. T ~ c .  fine 
hcight flags will allvw uscrs io apply i! correction to the sca surface heighl bnscd o n  thc position of the  
Sigt1ill in the OFB anti thc gate indcx. . 

of the 

Attach xti en ts : MCF: 5 

Distribution: T. /\n!cziik. A. Banulis, J. R. Benada, li.  W. Bcrwin, G. Filixt. 1 . - I . .  Fu, S. Roscll. 
D. R o y t r  

2 



Jm- TO IP EWPOSEI DO N MCR No: 1 
MOS Change Request (MCR) 

13 'AFFECTED ELEMENTS 1 INSTITUTIONS AFFECTED: ($z $3 GSFC c] DSN 0 WFF 

i 

I 

/aq 1 :2 ?wan 
t CAT 1 - NO W O R U R O U N D  EXISTS COMMENTS , ' red fo r CVCIP 
i 9 CAT 2 - ARDUOUS WORKAI~OUND EXISTS m R 2  

0 CAT 3 - ACCE'TAELE WOf3KAROUND EXISTS 

i  CAT^ -0ESI8ABLE 

113  CONCURRENCE  SI^ AFFECTED TEAM CHIEF 
AFFECTED TEAM CHIEF - - 
At= FECTED TEAM CHIEF -.- 

/ / 
DESIRED OPERATIOKAL DATE 

i IN~TIATING TEAM CHIEF 

I 
14 IMPLEMENTATION 

CEA Engineer D A T E  

15 APPGOVAL CRITERIA 
C O ~ ~ M E N T S  I 

I 
RECOMMENUATION FOR AF PROVAL AFPROVED OlSAPP ROVED 

0 0 Y E S  K O  NIA Inn 

System Engineer 0 CI 0 -  
Mission Manager 0' - SS Manager c [I 

0 [I 0 -  
0 -  Date. FOS b\anager 0 13 

I 
TGS Manager 

I Corilinued on next page 0 'res 0 No Page 1 of __ n-. A. wm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



JPL TOIPEWPOSEIDON MCR No. I '  
MOS Change Request (MCR) ;I 

. h.7.- 

I ORIGINATOR , , 12 EXT. 13. SUBSYSTEM . 

! 2  PRIOFIIN: 
CAT 1 - N O  WORKAROUND EXISTS 

O CAT 2 - ARDUOUS WORKAROUND EXISTS 
COMMENTS: Reo LL ired 6 Y C Y &  /a9 

l i  

0 CAT 3 - ACCEPTABLE WORFAROUND EXISTS 
O CAT 4 - DESIRABLE 

3. CONCURRENCE (Sign 

VITIATING TEAM CHIEF: 

4. IMPLEMENTATION 

AFFECTED TEAM CHIEF: ---- 
AFFECTED TEAM CHIEF: _. - ___ ~ ___ 

AFFECTED TEAM CHIEF. -c- .- 

- -- DESIRED OPERATIONAL DATE: - 
DATE: CM Engineer. 

5 APPROVAL CRITERIA 
- 

COMMENTS 

RECOMMENDATION FOR APPROVAL APPROVED DISAPPROVED 

0 0 YES NO N1A Inn 
System Engtneer 0 
SS Manager 
TGS Manager 
FOS Manager 

0 0 -  

0 0 0 -  
0 0 0 -  Mission Manager 

0 0 0 -  Date 



ALGORITHM TITLE: MAKE GDR FLAGS 

. -  I ASSOClATED NJLMBERS: g1080 Version --F->.!.! Ai: 6.0+ 

Note: Inscns arc indjzated by .t. C .  SDS names  [for some] variables are given in 
parentheses. 'Ail inscrr rnarks from F4-Q +5.0;. have been removed, so only  
F W  +5.0* -> F W  +G.Oz changes are marked. 
4- 
fz I j  hy CTI Cl - r\l! : 
To coinbiile 01' pack I h g s  created i n  earlicr proccssin: foI nurpur to  the  GDR. Ir is 
desired to mahc. flags easily inteipretable by GDR data users while providing maximum 
in.sigt11 i n l o  the SZIISOI' states and data processing. 

COMPONENTS: None  

M ATHE?IATICAL STATEMENT: 

Ni~inerroiis flags arc produced throughout h e  processing of altimcrcr. TMR, and sildlite data. 11 IS 
clcsired 10 providc il c ~ n ~ i j c  and  inhrmat ive  se.t of flags for iiscrs o f  GUI: data. This sligorithrn takcs 
in in;tny [lags produced during Telcrnerry,. Sensor, and Geophysical processing and combincs rhenl. 
~~su;i lIy by "OFGiig", or flilcks thc flags as single bits into bytes. Several bytcs indicating the altimclcr 
%lait: are copied from thc: telr.nictry. All flags are set during processill: IO thc IGDR; thcrc i.4 110 plan to 
updatr thesc flag5 dui.iii; processing lrom IGDR to GDR. 

Thc i'lagging conveni.ior for TOPEX/POSE.TDON is ' I  - 
0 = iesi W;IS don: and data passed 

I = data t'rrilcd Oi icst was not done (mnissing/invdjd data, ctc.). 
"rhus. i f  a flas is  set 10 zx), or if itti entire byte of packcd flags is XCIXJ.  011e can usc the accorllpanyinS 
dau w i t h  confidcncc ih;lr it tias k e n  checked and is good. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

DATA: 

Sigmii0-K Out ol  Liniils 
solII.cc: g IO50 
Quaniity Chccked: Si:<maO-K 

Frcqucncy: I/sc~cncc I'ranie 

PFLACi 
Sour.cz: g 1055 
Quantity Checked: Pressure field quality from CNES. 

frcquency: l/sciencc SrnJne 

Ocean-Tide-J nva1 id 
Sourcc: g 106 1 Frequency: l/scienccs t'riunc 

1 Quantity Chec.ked: Tide height 
1 i. 2 nags: 1r-l' CSK 3.0, izs 95.2 -r 

FI~g-EiVlk3-S WH-ori l y 
Sourcc: g I064 
Quantity Checked: Y o  good sigma0 so coefficent of SWH fixed 

frequency: l /sciencc i'ramc 

F121:~ 107 I $opt 
Sourcc: g 107 I Frequency: I/scicnce f'ramc 
Quanrir)? Chccked: Slope of fit  line less ttinri limit 

2 os 9 



C-FL.46 
s011rct3: s IO27 
QuantiLy (,'ht.cked Sum of C Range coi-ircrion flags 

Frequency: 1 /science t r m e  

I 



I 
I FLG-SWH-K (rli~g-PA-SWH(K) ) 

so~ll.cc: 5 I 0 5  1 
Quantity Clxckecl: FLG-V-Ati, FLG-V-SWH 

Frequency: I/scie.ncc frame 

-1.R a A G 
Soiircc. SDR (S CIWi 1068) 

r3 1 I7 Fine IicighL Flags: Flag-Finr-H[-WC 

Frequency: 1 /alt hww 

I 
1 ; .  

I 
I , j  I Soiirce: S U R  (13 -17) Frequcncy: 2 (K. C)/al t I rme r 

I 
I 
I 

FLCiSME (Ali-t:ng-Prcl im-Flags j 
Source: 14 109 iS.3Rj 
Quanti:), Checked: Preliminary engineering frame tlags. 

FLGSMS ( A  It-Sci-Prcl irn-Flags) 
Source: SDR/t4 I09 Frequency: I/eng framc 
Quantity Checkat Preliminary al t  science frame flags 

Deep Walcr Flag 
Soiircc: SIlR/r71 I O  
Quam i t  Checked: Location 

Surlacc Type FI+ . iUjmcrer 
Source: SDK/[-/’ I O  
Quitritil> Checked: Lucarion 

Frequency: l/cn,g franc 

f requcncy: Uscience fr-amc 

Frequency: lhcience framc 

I 

I 
i;arc Index U y t i  
Sourcc. SLIR Frequcncy: I /ah frame: 

I 



'l'MR2 I -Op-Flag 
Sourcc:-SDIi (r4308) 
Inrerpolaterl in  g I256 from I/l'MR rrumc 10 I k i c n c e  fr-amc 

Output: 

! SSII-Bad(O-9, 11-12, + 13-15 A )  

Mode Ryres 

PFLAG 

Gale index Byte 

In te 1- nal V a ri ab les : 

NlWC 

Ausiliarv Data: 

Allowed number of bzd high rz!e sea surface heiphrs, 
SSH-B;id-Allowed = 2 

Allowed nurnbcr ol' bad ionosphcrc Iwints, 
Iono-Bsd- Allowed. = 4 

l'hrcstiolcl li)r GDR coinpression IiMS 

.i OS 9 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I TOPEX ~ ~ g o t i t h m  Specification - 11080 - Make GDR Flags Version 1'0-5 0 9 3  12/2 I 

PROCESSING 

2. Set SSH-Bad(r3-9, ! 1-12) and w u n t  number of' had points to set Alt-Bad1 ( I ) .  

allowed amount as ilcscrihcd in 8 107 I -GDR Dala CorTlpf~SSiOll. 

SDS Codc: 
C: Sct SSI..I-BI..~: sea :;urfacc hciyhts and EM Bias Ilags. 

Flilgs 0-9 jndicalc i f  individual 10/l'rruix sca suifict: height poinls dcviatc by inorc [hit11 an 

SSI-I-Had = O  
Number-SSI I-Bad :: 0 
DO FOR 1=1.10 

IF (FLAG-SSH-Fad-g I07 1 (Ij j T t k N  
S S H B  ad = 10 I? (SS H -Bad,R ITNU M ( I  - 1 )) 
Nt1mbcr-SSIl-l3~ad = Numbcr-SSI I-Rrid + 1 

ENDlF 
EN DFOR 

Two additional biLs of SSH-Bad arc used I'or flags regarding thc EM Bias: 
iF (Flag-EMR-linl = 0:) SET SSIl-Rad(11) = 0 
IF . iFlae -.- EM - SWH-only = Oj Sct SSH-Bad( 12) = 0 
NOT donc. SSl1-Had = 0 co siart: Set. spare bits of SSH-Rad 10 0. 

+ 'Two ziddirioiinl bits o f  SSI 1-Bud are uscd Tor flags 1I.on.r the FES 95.2 tide ;tlgorittiin: 
Set hits.14-15 = 

0 (OOj 114 prs werc used in the inirl.polarion 
I (0 I If 3 pts u erc. used in t l ie iitel-po~arion 
2 ( I  O j  Tf 2 pts u cre used I11 rhc inicrpolation !bnd/cllJesrlottitble) 
3 ( I  I )  If less t h m  2 pts wcrc iiscd i n  rhe interpolation OR otfiei had cundirions occu~~ixd .  + 

6 of 9 



5 .  Set Ceo-Bad(0-7,. 

yeopliyical conditions were nor nominal. 

Th ih  pari of the spccificarion was not changed. 

This sc.1 o f  t l g s  indicaLcs ~tiar land flags were j e t  f o r  rhc altirnetcr or T M R ,  o r  if orhcr 

As noted abovc. in  SDS 4.1 Gco-Rsd is sei to 0 ancl hits are sei t o  I il'  flags indicalc ha&o!-f. 

Geo-UaJ(O) : TI: (Dcep Water flag indicates "DEEP") Gco-Bad(0) = 0 
C;eu-Rad( I ) : 11; (Alt Surface Typc flag indicarcs OCEAN) Geo-Bad( I) =O 
Gco-.Bad(2j : 11: ( (TMR Surface Typc flag indicates OCEAN) Ge0-8iiJ(2j = 0 
GC(!-Bi+d(lj : 1'1: ( (RaitExcess liquid flag is NOT Set) Geo-Bad(3j = 0 
~ .kO-E3 i id (4 )  : 11' (Ocean- Tide-invalid flag s for UI' CSR 3.0 tide -i. 13 h'OT Seij 

Gco-Bad(4) = 0 

I 
I 
I 
I 
I 
I 
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I 
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I 
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Thc fol lowll ig  has been ctmged io be: consistcnl with g I256 Vcrsioii 2.1. 93/03/08. g I256 u u t p u ~  
~a1uc.s of Tb-QiiA flags arc "Goad" (01, "Fair" (1). "Poor." (2). "Bad"'(3). 

tico-Bad(S) : Set bits 5 arid 6 bascd on Tb-Qual tIi1g - -  
Geo-Bad(6) : 1F [; i l l  cliannrls ?b-Qual = "Good") t)irs(5,6) = 00 

11- ( I 01 morc channels of Th-Qiial = "Fair") 

IF ( 1  or mort channels Tb-(&iil = "Poor" 

IF i I ur 11iorc channels Th-Qual = "Bad") bi[s(S,6) = 1 I 

h i t~(3 .6)  = 01 

bIts(S,Gj  = 10 

Gco-Riid(7) : IF ( g 1 2 Y O - l ~ ~  Flagis NOT Set) Gco-Bad(7) = 0 
Nnte that this maintains the spec convention of unscrring flags. 

6 .  sct AI1-Bad 1 (0-7) - 
1 his set of flags indicates pl-oblcms were detccrcd wi th  the altimeter' s cnsu r  correcrions. t he  

Innospherc. ur thc comprcsscd S C ~  suifixe height ourpu[ 
Nt-Bad2 will alsci be all zero\. 

'This parr ol' rhe specificarion w;ts no t  changed. 

I f  this byte is all zero. i t  is likely thar 

As rioicd abow, in SDS 4. I Ali-Bad 1 is ser t o  1) ; i r i d  hirs are sct to I I l '  llags indicate I>:id/off. 

7. s t. t A 1 I __ B ad 2 (0-7 ) 
Tiis set of flags indicares i f  any of the pointins angle/sea stall: corrections twre 

A s  n0re.d above, in  SI>S 4.1 Alt-Bad2 i s  se\ to 0 and bits x c  sct to I i f '  f h g s  

The conditions whicli s t ~  the flags in each of rht: pointing angldsciiskm corrcchi algorithms 

invdid ,  or sigma0 W I S  o u t  of  limits. 

indicate bad/ofl'. 'This parr ot'.thc specjticatioii w:is 1101 changed. 

artt  rhc same. l'hus, thc flags in Alr_Bad2( 1-4) arc reduudmi. 

8 o f  9 . 



8. Copy to GDR 

( I  ) PFLAG 
Saursc. 105 5 Frequency: I /dt i'rarnc: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 

TOPEWPOSEIDON i . , , ' I  
MOS Change Request (MCR)  

j .AFFECTED ELEMENTS 

IN ST IT UTlON S A ECT € 0 0 CNES 0 GSFC 

SUDSYSTEMS AFFECTED 0 TCCS 0 MPSSS 0 NAVS SDS 0 SPAS 0 ss 
0 DSN RWFF 

TEAMS AFFECTE3 0 FCT 0 MPST 0 NAVT & SOT 0 SPAT 0 pv-r 

WCUMENTATION AFFECTED: @ SIS 0 SRD SSD 0 USER'S GUlOE 0 OTHER G-Df? khdbd0/<  
OTHER AFFECTED ELEMENTS: 0 TESTBED 0 CMDLIB VAXENVIRONMENT: 0 TEST 0 ops 

12. PRIORITY. 
CAT 1 - NO WORKAROUNO EXlSTS 

n CAT 2 - ARDUOUS WORKAROUND EXISTS - 

D CAT 3 . ACCEPTABLE WORKAROUND EXISTS 
0 CAT4 -DESIRABLE 
-~ 

~ 

13 CONCURRENCE (Sign a AFFECTED TEAM CHIEF: 
AFFECTEDTEAMCHIEF. 

AFFECTED TEAM CHIEF. I 

INlTiATlNG TEAM CHIEF. 

1 4  IMPLEMENTATION 

CM Engineer -' DATE: 

15. APPROVAL CRITERIA 

DES\RED OPERATIONAL DATE - - 

COMMENTS 

1 

I 
I J 

RECOMMENDATION FOR APPROVAL APPROVED DISAPPROVED 

0 O YES NC- N/A Inn 
System Engirrccr 0 0 0 -  
SS Manager 0 0  
TGS Manager 0 0 0 -  0 -  Mission Manager: 

0 0 a -  Date: FOS Manager 

Coritiriued un IMXI page 0 Ycs Q NO Pago 1 01 --- A W M ?  
L -_._ 
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To: 
From: CSC/Deds Lock 
Date: March 14,1996 
Subject: Request#6/010 

Software Development Team 
TOPEX Project 
NASA GSFC/WFF - 
In response to Request Number 96/010, this memo will describe the necessvy chmges 

GDR s/w change study 

to the controlled software recommended by the SWDT. 

1. 

2. 

3. 

4. 

Changes from JFL 

Two additional bits of SSH-Bad, bits 14 & 15. 
mags from Tide algorithm 

Two additional bits of Iono-Bad, bits 13 & 14. 
Iono-Bad(l3) = FlagFine-Ht-K 
Iom-Bad(l4) = FlagFine-Ht-C 

Software changes: 

Program GDRDBAvg.f The SSH-Bad is used on bits 0 thnt 9 and U + h m  12. It will 
haemmi =@ers where flags are non-zerd. At this time bits 14 & 15 are not 
used.(No action to be &en on th change) 

Program GDRDBAvg.f The Iono-Bad is not used. It will have to be put in so that a 
counter can be incremented. The proposed method of capturing the Fine-Height 
Flag will be to check for Non-Zero and if that is true a counter for NumFineHfKu 
and NumFineHtC will be incremented. 

GDR Database changes 

In addition to the counter, two new output fields will have to be created which will 
be placed into the GDR database. 

This will have to be changed because the current database does not have the two 
fields for fine-height-flags. This will cause an enlargement of two fields for each 
record. 

GDR IDL changes: 

Since the GDR Database format will be changed the IDL programs that read and 
use the GDR Database will have to changed. 



IDL Programs: 
readigdrdb.pro 
readigdrsum.pro 
readigdr.pro 
readigdravg.pro 
TIAS related *.pro 

5. Format & Logic attachments: 

The format of the GDR Database is attached with the proposed field additions. 
Also attached is the GDRDBAVG logic for h a e m e n k g  the counters fm the two 
fields. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

RecProcessed++ 

Add Data into 
Averages 

Read Record from IGOR i 

i 

Water 

Deep 
Water 

TFlag E d 4 - b  NumTFlags++ 

Good 
Track 

Trzck Num R e c s  Del ++ 

Where Respective Flags 
are Non-Zero 

AltBadl 
AltBad27 
AltBad22 
GeoBad 
SSHBadO9 
SSHBadl2 

Data 

Current Logic Criteria 



Read Record from IGDR 

Water 

Deep 
Water e- TFlag EfJd 3-b NumRecsDel++ N urnTFlags++ 

Track 

+ 

1 
Good 

'p 
Increment Counters 
Where Respective Flap 
are NonTZero 

AltBadl 
AltBad21 
AItBad22 
GeoBad 
SSHBadO9 

AltBadl 

Data 

GeoBad Valid -b NurnRecsDel++ 

RecProcessed++ I 
Add Data into 
Averages 

Tide I I 

P roposed  Logic  C r i t e r i a  
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m 
m 
db 
m 

deg 
in . 

f7.2 
f4.1 
f6.2 
f7.2 

f4.2 
f8.2 

db 
db 
rn 

f5.2 
f5.2 
f7.2 

m 
db 

f7.2 
f4.2 

# 

# 

# 

* 
# 

# 

~~ ~ ~ ~ ~~ 

i3 Count nbr ibits(Alt_Bad2,1,1) 
i3 Count nbr ibits(Alt_Bad2,2,1) 
i3 Count nbr ibits(SSH_Bad,0,9) 
i3 Count nbr ibits(SSH_Bad,11,2) 
i3 Count nbr ibits(Alt_Badl,3,1) 
i3 Count nbr Frames Delctcd 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Field IF Units I Format IDescription Name 

TEpochSec 
ATE3 
Cycle 
Pass 

f16.3 

f4.1 
f3.i 

Converted to 2000 Epoch 
UTC Time 

1 3  
- 

Cycle = 9.92 days 
Pass = 3372.885 seconds 
Nbr frames used in 60 sec avg RecCoun t 

1 6  PRGateIndx 
SCGateIndx 
Latitude *- Longitude 
SWHAttK 
SWHAttC 11 

12 SWHK 
NetAGCCorrK 
SSHgt Height of sea surfiice above 

el1ipsoi.d 
14 

15 
16 

17 
18 
19 
20 
21 
22 

23 

OffNadir 
SSHres = SSHgt - OceanTide - SolidTide - . 

PoleTide - BaroCorr - MeanSSH 
IonoCorr m I f7.2 
EMBiasCorrK 

m I f7.2 I EMBiasCorrC 
SigmaOK 
SigmaOC 
NetRngCorrK 

NetRngCorrC 
AtmosSigmaO 
IonoCorrRMS 
SSHresRMS 
NumGtoBad Count nbr All bits Geo-Bad 

Count nbr All bits Alt-Bad1 NumAltBadl 
NumAltBad21 
NumAltBad22 
NumSSHBadOS 
NumSSHBadl2 

I 33 Nu m TFla gs 
NumFramesDcl tt 



RecCount 
PRGateIndx 
SCGateIndx 
Latitude 
Longitude, 
SWHAttK 

# 

# 

# 

deg 
deg 
m 

I 

15 OffNadir 
16 SSHres 

17 IonoCorr 

deg 
m 

m 

~ - 

EMBiasCorrC 
SigmaOK 
SigmaOC 
NetRngCorrK 

m 
db 
db 
m 

1 
2 
3 

- 
- 

f16.3 Converted to 2000 Epoch 
UTC Time a17 

~ 

a3 Cycle = 9.92 days i 
4 a3 

f4.1 
Pass 

5 
6 f3.1 
7 f3.1 
8 f6.2 

~ -~ 

f6.2 9 
10 f7.2 

f7.2 11 m SWHAttC 
12 m f4.1 SWHK 

NetAGCCorrK 
SSHgt 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

13 db f6.2 
14 m f7.2 Height of sea surface above 

ellipsoid 
f4.2 
f8.2 = SSHgt - OceanTide - SolidTide - 

PoleTide - BaroCorr - MeanSSH 
f7.2 

18 
1 

f7.2 
f7.2 19 - 

20 f5.2 
21 f5.2 
22 f7.2 

f7.2 
f4.2 
f6.2 
f6.2 Linear fit to SSHres 1 

Count nbr All bits Geo-Bad 
Count nbr All bits Alt-Bad1 
Count nbr ibits(Alt_Bad2,1,1) 
Count nbr ibits(Alt_Bad2,2,1) 
Count nbr ibits(SSH-Bad,O,S) 
Count nbr ibits(SSH_Bad,ll,2) 
Count nbr ibits(Alt-BadlJ,l) 
Count nbr Frames Deleted 

i3 
i3 
i3 
i3 
i3 
i3 
i3 
i3 
i3 Count nbr ibits(Iono-Bad,l3,1) 

Count nbr ibits(1ono Bad.14.1) i3 
Proposed  D a t a b a s e  Format  
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I 1 
To : CSC/Ron Brooks 
From: CSC/Dennis 
Date: March 29,1996 
Subject: Addendum to Request#96/010 

Software Development Team 
TOPEX Project 
NASA GSFC/WFF 

GDR s/w change study 

............................ .......................... -_1_1- 

In response to Request # 96/010 and David .Hancock n a i l  3/15/96, TOPEX GDR 
Changes. This memo will describe the necessary changes to the controlled software 
recommended by the SWDT. 

1. Changes from JPL: 

Two addition& bits of SSH-Bad, bits 14 & 15. 
Flags from Tide algorithm 

Two additional bits of Iono-Bad, bits 13 & 14. 
Iono-Bad(l3) = FlagFine-Ht-K 
Iono-Bad(l4) = FlagFine-Ht-C 

Redefining of GEO-Bad, bit 4. 
Flag from Ocean Tide algorithm 

2. Software changes: 

Program GDRDBAvg-f The SSH-Bad is used on bits 0 thtu 9 and 11 thru 12. It will 
increment counters where flags are non-zero. Bits 14 & 15 are checked for value 
greater than 1. If so then frame will be deleted. 

Program GDRDBAvgf The Iono-Bad is not used. It will have to be put in so that a 
counter can be incremented. The proposed method of capturing the Fine-Height 
Flag will be to check for Non-Zero and if that is true a counter for NumFineHtKu 
and NumFineHtC will be incrernented. 

Program GDRDBAvg.f The GEO-Bad is used on all bits. It will increment 
counters where flags are non-zero, and the frame will be deleted if non-zero. (No 
action to be taken on this change) 

3. GDR Database changes 

In addition to the counter, two new output fields will have to be created which will 
be placed into the GDR database. 



This will have to be changed because the current database does not have the two 
fields for fine-height-flags. This will cause an enlargement of two fields for each 
record. 

4. GDR IDL changes: 

Since the GDR Database format will be changed the IDL programs that read and 
use the GDR Database will have to changed. 

IDL Programs: 
readigdrdb.pro 
readigdrsum.pro 
readigdr. pro 
readigdravgpro 
‘TIAS related *.pro 

I 5. Format & Logic attachmefib: 

The format of the GDR Database is attached with the proposed field additions. 
Also attached is the GDRDBAVG logic for incrementing the counters for the two 
fields. 

6. Source Code attachments: 
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Read Record from IGDR 

Water 

Deep 
Water 

TFlzg E",'d dpb NumTFlags++ 
Track NumRecsDel++ 

Good 
Track + 

Increment Counters 
Where Respective Flags 
are Non-Zero 

AltBadl 
All&d21 
All8ad22 
GeoBad 
SSHBadO9 
SSHBadl2 

NOT 
Good 
Data 

-& I-- NumRecsDel++ 

+ RecProcessed++ 

I 

Add Data into 
Averzges 

Current Logic Criteria 



- 

Read Record from IGDR 4 

Increment Counters Where 
Respective Flags are Non-Zero 

AttBad 1 
AttBad21 
AltBad22 
GeoBad 
SSHBadO9 
SSHBadl2 

Data ARbad2 

GeoBad Valid NumRecsDel++ 
Tide 

I /- 

FineHtCHg 

RecProcessed++ 

Add Data into 
Averages 

Proposed Logic Criteria 
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'I 

m m 
# 

# 
Y n 

# 

# 

# 

# 

# 

Units I Format 

f6.2 
i3 
i3 
i3 
i3 
i3 
i3 
i3 
i3 

Field 

1 
2 

3 
4 

5 

6 

7 

8 

Name Description 

Converted to 2000 Epoch 
UTC Time 
Cycle = 9.92 days 
Pass = 3372.885 seconds 
Nbr frames used in 60 sec avg 

~ 

SeC f16.3 TEpochSec 
ATB 

- 

date 
- 

a17 

Cycle 
Pass 

RecCount 
PRGateIndx 
SCGateIndx 

# 1- --a3 

. I f4.1 
4# I f3.1 
it . I f3.1 

Latitude 
Longitude 
SWHAttK 
SWHA t tC 
SWHK 

1 9  

I 13 Ne tAGCCorrK 
SSHgt Height of sea surface above 

ellipsoid 

I '15 OffNadir 

20 

SSHres = SSHgt - OceanTide - SolidTide - 
PoleTide - BaroCorr - MeanSSH 

IonoCorr 
EMBiasCorrK m f7.2 
EMBiasCorrC 
SigmaOK 
SigmaOC 
Net RngCoirK 

NetRngCorrC 
AtmosSigmaO 
IonoCorrRMS 

I 21 
in I f7.2 

db f4.2 

I 26 SSHresRMS Linear fit to SSHres 
Count nbr All bits Geo-Bad 
Count nbr All bits Alt-Bad1 
Count nbr ibi ts(A1 t_Bad2,1,1) 
Count nbr ibits(Alt_Bad2,2,1) 
Count nbr ibits(SSH_Bad,0,9) 
Count nbr ibits(SSH-Bad,ll,Z) 
Count nbr ibits(Alt_Badl,3,1) 
Count nbr Frames Deleted 

NumCeoBad 27 

28 
29 

30 
31 
32 
33 
34 

-~ 

NumAltBadl 
N urn A 1 t Bad2 1 
NumAltBad22 
NumSSHBad09 
NumSSHBadl2 
NumTFlags 
NumFramesDcl 

I 



1 3  

- 

Nbr frames used in 60 sec avg E 

# 

# 

# 

# 

# 

1 6  

i3 
i3 
i3 
i3 
i3 

12 
13 

~- 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

TEpochSec 
ATB 

~- 

NumGeoBad 
NumAltBadl 
NumAltBad21 
NumAltBad22 
NumSSHBad09 
NumSSHBad12 
NumTFlags 
NumFramesDel 
NumFineHtKFlg 
NumFineHtCFle 

Cvde 
Pass 
RecCount 
PRGateIndx 
SCGateIndx 
Latitude 
Longitude 
SWHAttK 
SWHAttC 
SWHK 
NetAGCCorrK 

I 15 IOffNadir 
SSHres 

-- 
17 IonoCorr 
18 EMBiasCorrK 
19 Eh4BiasCorrC 
20 SigmaOK 
21 SigmaOC 
22 NetRngCorrK 
23 NetRngCorrC 
24 AtmosSigmaO 
25 IonoCorrRMS 
26 SSHresRMS 

sec I f16.3 * 
f3.1 

m f7.2 
m f7.2 
m f4.1 

~ f8.2 

f7.2 
m f7.2 
db I f4.2 

Converted to 2000 Epoch . 
UTC Time 
Cycle = 9.92 days 
Pass = 3372.885 seconds 

Height of sea surface above 
ellipsoid 

= SSHgt - OceanTide. - SolidTide - 
PoleTide - BaroCorr - MeanSSH 

Linear fit to SSHres 
Count nbr All bits Geo-Bad 
Count nbr All bits AltBadl  
Count nbr ibits(Alt_Bad2,1,1) 
Count nbr ibits(Alt_Bad2,2,1) 
Count nbr ibits(SSH-Bad,O,S) 
Count nbr ibits(SSH_Bad,ll,2) 
Count nbr ibits(Alt_Badl,3,1) 
Count nbr Frames Deleted 
€0- ibits(Iono_Bad,13,1) 
.CQU-A&F& ibits(Iono_Bad,l4,1) 

I ;  I 
Proposed Database Format I 
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I 

.. 
. . .  

C 
C Check for Useable Data 
C 

C 

C 

40 

45 
C 

C 

C 

if (ibits (ALLCeoBad, 0,l) .ne. 0) then 

endi f 

NumFramesDel = NumFramesDel + 1 
return 

if (ibits(ALLAltBadl,3,1) .ne. 0) then 
NumFrunesDel = NumFrunesDel + 1 
NumTFlags = NumTFlags + 1 
return 

endif 

if (ALLAltBadl .ne. 0) 
if (ibits(?&LAltBa22,i,l) .ne. 0) NumAltBad21 = NumAltBad21 + 1 
if (ibits(ALLAltBad2,2,1) .ne. 0) NumAltBad22 = NumAltBad22 + 1 
if (ALLGeoBad .ne. 0) 
do 4 0  i = 0 . 9  

NumAltBadl = NumAltBadl + 1 

NumGeoBad = NumGeoBad + 1 

if (ibits(ALLSSHBad,i,l) .ne. 0) NumSSHBad.09 = NumSSHBad09 + 1 
con t inu e 
do 45 i = 11.12 . -- 
if (ibits (ALLSSIIBad, i, 1) .ne. 0) NumSShBadl2 = NumSSHBadl2 + 1 
continue 

if ((ALLAltBadl .ne. 0) .or. (ElLAltBad2 .ne. 0)) then 
NumFramesDel = NumFrmesDel + 1 
return 

endi f 

if (ALLGeoBad .ne. 0 )  then 

endi f 

NumFramesDel = NumFramesDel + 1 
return 



... , .-. . i. 

... 
. .  

. . .  
. Mar.2 . .  ProposedSo , . ', 

. .  
. .  

C 
C Check for Useable Data 

, .-. . i. 

C 
C Check for Useable Data 
C 

if (ibits(ALLGeoBad,O,l) .ne. 0) then 
NumFramesDel = NumFramesDel + 1 
return 

endif 
C 

if (ibits(ALLAltBadl,3,1) .ne. 0) then 
NumFramesDel = NumFramesDel + 1 
NmTFlags = NumTFrags + 1 
return 

endif 
C 

I 40 

45 
C 

if (ALLAltBadl .ne. 0) NumAltBadl = NumAltBadl + 1 
if (ibits(ALLAltBad2,1,1) .ne. 0) NumAltBad21 = NumAltBad21 + 1 
if (ibits(ALLAltBad2,2,1) .ne. 0) NumAltBad22 = NumAltBzd22 + 1 
if (ALLGeoBad .ne. 0 )  NumGeoBad = NumGeoBad + 1 
do 40 i = 0,9 
if (ibits(ALLSSHBad,i,l) .ne. 0) NumSSHBad09 = NunSSHBadO9 + 1 
continue 
do 45 i = 11,12 
if (ibits(&LSSBBad,i,l) .ne. 0) NumSSHBadl2 = NumSSHBadl2 + 1 
continue 

if (ibits(ALLssHBad,14,2) .gt. 1) then 
NumFrunesDel = NumFramesDel + 1 
return 

endi f 
I C 

if ((ALLAltEadl .ne. 0) .or. (ALLAltSad2 .ne. 0)) then 
NumFramesDel = NumFramesDel + 1 
return 

endif 
C 

C 

. c  

if (ALLGeoBad .ne. 0 )  then 
NumFrmesDel = NumFrmesDel + 1 
return 

endif 

if (ibits (ALLIonoB ,13,1 = NumFineHtKFlg + 1 
if ( i b i t s y o a  1 ~ ~ % ~ ~ ~ ~ ~ , =  '. NumFiwCFlg + 1 
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To : 

Date: September5,1996 
Subject: Change Request 96/146 

Software Development Team 
TOPEX Project 
NASA GSFC/WFF ...... .. .... - ................ - ..... ................................... I ................................ .--.......-.....-........._................................ 

In response to Change Request 94/146, xiodlfy the (QGDR database by the addition of 
two Fine Height Flags, and the associated programs. Modify the method of 
computation of SSHres. M o d e  the logic criteria for the selection of data to the 
database. Flow chart is attached of the new selection criteria and Database format. 

Software change: GDRDBAvg-f (logic,format) 
GDRAvg.f (logic,fonnat) 
1GDREUConv.f (computation) 
readigdr.pro (format) 
readigdravgpro (forinat) 

Data file change: GDR Database format(2 additional fields) 
Version: 1.3,08/26/96 doGDRf 
Effective date: 08/26/96, be,@uing of IGDR cyde 144 

beginning of GDR cycle 133 



Read Record from IGDR 4 
- - 

NumRecsDel++ 
Water 

TFlag E t J d  4-b Nu mTFlags++ 
NumRecsDeli+ Track 

Increment Counters Where 
Respective Fhgs are Non-Zero 

Alt Bad 1 
AltBad21 
AltBad22 
GeoBad 
SSHBadO9 
SSHBadl2 

Int erp 
Tie 

Data Altbad2 

. -  

GeoBad Valid NumRecsDeli+ 
Tide 

RecP recessed++ 

Add Data into 
Averages 

Effective 8/26/96 
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1GDREUConv.f code 

GDRDl3Avg.f code 
C 
C Check for Useable Data 
C 

if (ibits(ALLGeoBad,O,l) .ne. 0) then 
NumFramesDel = Nu.?.?ramesDel + 1 
return 

endi f 
C 

if (ibits(ALWtBadl,3,1) .ne. 0 )  then 
NumFramesDel = Nu3nFramesDel + 1 
NumTFlags = NumTFlags + 1 
return 

endi f 
I C 

if (ALLAltBadZ .ne. 0) NumAltBadl = NumAltBadl + 1 
if (ibits(ALLAltBad2,1,1) .ne. 0) NumAltBad21 = NumAltBad21 + 1 
if (ibits(ALLAltBad2,2,1) .ne. 0) NumAltBaa.2 = NumAltBzd22 + 1 
if (ALLGeoBad .ne. 0) NumGeoBad = NumGeoBad + 1 

C 

i 40 
i C 

4 5  
C 

C 

do 40 i = 0,9 
if (ibits(ALLSSHBad,i,l) .ne. 0) NumSSHBadO9 = NumSSHBadO9 + 1 
continue 

do 45 i = 11,12 
if (ibits(ALLSSXBad,i,l) .ne. 0) NumSSHBadl2 = NumSSHBadl2 + 1 
continue 

if (ibics(ALLSSHBad,l4,2) - g t .  1) then 
NunFramesDel = NmFraxtesDel + 1 
return 

endi f 

if ((ALLAltBadl .ne. 0) .or. (ALLAltBadZ .ne. 0)) then 
NurnFramesDel = NumFramesDel + I 
return 

endi f 
C 

if (ALLGeoBad .ne. 0) then 
NumFrarnesDel = NurnFrarnesDel + 1 
return 

endi f 
c 
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Abbreviations & Acronyms 

AIF Altimeter Instrument File 

ADP Algorithm Development Plan 

ADT Algorithm Development Team 

AGC Automatic Gain Control 

APL Applied Physics Laboratory 
CAL Calibration Mode or Calibration Mode data 

CSC Computer Sciences Corporation 

CNES Centre National d'Etudes Spatiales 

COTS Commercial Off-The-Shelf 

EM Electromagnetic 

ENG Engineering Data 

EU Engineering Unit 

FIT File Transfer Protocol 

GDR Geophysical Data Record 

GSFC Goddard Space Flight Center 

HDR Header data 

IGDR Intermediate Geophysical Data Record 

IDL Interactive Data Language 

JPL Jet Propulsion Laboratory 

NASANational Aeronautics and Space Administration 
NSI NASA Science Internet 

RASE Radar Altimeter System Evaluator 

SCI Science Data 

SDR Sensor Data Record 

SDS Science Data System 

SIS Software Interface Specification 

SDT Science Definition Team 

SEU Single Event Upset 

STR Selected Telemetry Record 

July 2003 Page AB-1 Volume 5, Revision 1 



TOPEX GDR Processing Abbreviations & Acronyms 

SWDTSoftware Development Team 
SWH Significant Wave Height 
TGS TOPEX Ground System (TGSA, TGSB, & TGSC VAX Cluster) 

TMR TOPEX Microwave Radiometer 

TOPEXOcean Topography Experiment 

UTC Universal Time Coordinated 
WFF Wallops Flight Facility 

Volume 5, Revision 1 Page AB2 July 2003 
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Volume 1 

Volume 2 

Volume 3 

Volume 4 

Volume 5 

Other Documents in this Series 

TOPEX Radar Altimeter Development Requirements and 
Specifications, Version 6.0, August 1988 (Published May 2003) 

WFF Topex Software Documentation Overview, May 1999 
(Published May 2003) 

WFF TOPEX Software Documentation Altimeter Instrument File 
(AIF) Processing, October 1998 (Published July 2003) 

TOPEX SDR Processing, October 1998 (Published July 2003) 

TOPEX GDR Processing, July 2003 
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